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THE ASTRONOMICAL AND ASTROPHYSICAL 
SOCIETY OF AMERICA. 


I. 


Tue second annual meeting of the As- 
tronomical and Astrophysical Society of 
America (fourth conference of astronomers 
and astrophysicists) was held on June 26— 
28, 1900, at Columbia University, in the 
City of New York, in connection with the 
forty-ninth annual meeting of the American 
Association for the Advancement of Science. 

A brief report was presented by the 
Secretary upon the action of the Council in 
administering the affairs of the Society 
during the past year showing an addition of 
forty-three members since the date of the last 
meeting. With one exception the officers of 
the Society whose terms of office expired at 
the present meeting were re-elected, and the 
list for the year 1900-’01 is as follows : Pres- 
ident, Simon Newcomb, of Washington, D. 
C.; First Vice-President, Charles A. Young, 
of Princeton, N. J.; Second Vice-President, 
George E. Hale of Williams Bay, Wis. ; 
Secretary, George C. Comstock of Madison, 
Wis. ; Treasurer, Charles L. Doolittle of 
Philadelphia, Pa.; Councillors, Edward C. 
Pickering of Cambridge, Mass. ; James E. 
Keeler of Mt. Hamilton, Cal.; Ormond 
Stone of Charlottesville, Va. ; and Stimson 
J. Brown of Washington, D. C. 

By direction of the Council the next an- 
nual meeting of the Society will be held in 
Denver, Col., in August, 1901. 


— 
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In accordance with the expressed wish of 
the Society the Council adopted the follow- 
ing resolutions and directed the Secretary 
to transmit copies of them to the Chief of 
the Weather Bureau and to the Western 
Union Telegraph Company. 

Resolved, That the Astronomical and As- 
trophysical Society of America extends to 
the Chief of the U. S. Weather Bureau its 
hearty thanks for his courtesy in transmit- 
ting daily weather bulletins to those as- 
tronomers who observed within the United 
States the total solar eclipse of May 28, 1900. 

Resolved, That the Astronomical and As- 
trophysical Society of America extends to 
the Western Union Telegraph Company its 
hearty thanks for the courtesies extended 
by it to those astronomers who observed 
within the region covered by its lines the 
total solar eclipse of. May 28, 1900. 

The number of papers actually read be- 
fore the Society at this meeting was ap- 
proximately the same as at previous con- 
ferences, but many of these were technically 
presented to Section A of the A. A. A. S., 
and were read at joint sessions of that Sec- 
tion with the Astronomical and Astrophys- 
ical Society. Only those papers formally 
presented to the Society and of which ab- 
stracts have been submitted to the Secre- 
tary, are summarized below. 

A new feature of the Society’s program 
was the discussion of the observations made 
at the total solar eclipse of May 28, 1900, 
accompanied by the presentation of numer- 
ous photographs of the eclipse and the 
discussion of a program for observing the 
planet Eros during its close approach to the 
earth in the autumn and winter of 1900-’01. 
A summary of these discussions follows the 
abstracts of papers presented. 


The Rate of Increase in Brightness of Three 
Variable Stars in the Cluster Messier 3: By 
8. I. Batey. 

The proportion of stars found to be 
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variable in the cluster Messier 3, N. G.C. 
5272, is greater than in any other object of 
the same class. This object is so low, how- 
ever, at Arequipa, and the stars are so faint 
that satisfactory photographs of it, with 
the 13-inch Boyden refractor, cannot be ob- 
tained with exposures of less than 90 minutes. 
The rate of increase of the light of many of 
these stars is extremely rapid and in order 
to determine this change with the highest 
precision, photographs of very short ex- 
posure are necessary. At the request of 
the Director of the Harvard Observatory a 
series of most admirable photographs of this 
cluster were taken with the 3-foot Crossley 
reflector by Professor James E. Keeler, 
Director of the Lick Observatory. These 
photographs were taken on May 20 and 21, 
1900. The first plate had an exposure of 
60 minutes, but all the others 24 in num- 
ber had exposure of only 10 minutes, while 
showing the variables at minimum mag- 
nitude. The shortness of these exposures, 
combined with the high quality of the 
plates, make the results obtained very sat- 
isfactory. 

Three variable stars have already been 
measured on these plates. They are Nos. 
11, 96 and 119. The series of plates ex- 
tended from 17° 42” 46° to 20" 24" 11° on the 
night of May 20th, and from 17" 2™ 38° to 20° 
53" 27°, May 2ist,G. M. T. These periods 
of time covered the entire interval from 
minimum to maximum, for each of the 
above stars on at least one night. The same 
stars were also measured and 49 photo 
graphs made at Arequipa during the years 
1895-1899. From a study cf all these 
measures I find the periods to be: No. 11, 
12" 12™ 25°; No. 96, 12" 0" 15°; No. 119, 
12" 24" 31°". For the following discussion 
of the rate of increase, however, only plates 
made by Professor Keeler, on the night of 
May 21st, and having exposures of 10 min- 
utes were used. 

The measures of the brightness of the 
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variables were made by Argelander’s 
method, using a sequence of comparison 
stars whose magnitudes have not yet been 
determined. The results are, therefore, 
given in grades. The value of one of 
these grades is somewhat uncertain, but is 
not far from a tenth of a magnitude, since 
in a previous work the value of my grade 
has been 0.085 of a magnitude. The ob- 
servations were then plotted, using vertical 
distances to represent magnitudes and hori- 
zontal distances to represent time, and a 
smooth curve was drawn through them. 
The time scale employed in this drawing 
was very open, in order to read with greater 
accuracy the ordinates of the curve corre- 
sponding to intervals of five minutes. The 
results of the measures are very accordant. 
Of all the measures on the Lick plates of 
ten minutes’ exposure the average devia- 
tion from the curve is less than half a 
grade. 

From these curves it appears that the 
total increase of light, amounting to 17.5 
grades in the case of variable No. 11, takes 
place within 70 minutes; in the case of 
No. 96, an increase of 16.7 grades occurs 
within 60 minutes; and No. 119, 17.0 
grades, within 75 minutes. The maximum 
increase during any interval of 5 minutes, 
is, in the case of No. 11, 1.9 grades ; No. 96, 
2.5 grades; No. 119, 1.5 grades. During 
30 minutes No. 11 increases in magnitude 
10.9 grades, or at the rate of 21.8 grades per 
hour ; No. 96, 12.8 grades, or at the rate of 
25.6 grades per hour; No. 119, 8.6 grades, 
or at the rate of 17.2 grades per hour. The 
greatest rapidity is met in the case of No. 
96, where for 5 minutes the increase is at 
the rate of 30 grades, or about 2.5 magni- 
tudes per hour, and during 30 minutes has 
a rate of 25.6 grades, or more than two 
magnitudes per hour. This rate of change 
appears to be more rapid than that of any 
other star known. 

The Algol variable U Cephei, which per- 
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haps undergoes the most rapid change of 
any star not found in clusters, changes at 
the rate of about one and a half magnitudes 
per hour, during the half hour when its in- 
crease and decrease are most rapid. The 
total times of increase of the three stars, 70, 
60 and 75 minutes, are 9,8 and 10 per cent. 
respectively, of their whole periods. Near 
the beginning and end of increase, however; 
the rate of change seems to be relatively 
much slower. If we allow one and a-half 
grades for each of these slow changes, mak- 
ing three grades in all, we find that the 
remaining increase, amounting to more than 
four-fifths of the whole change in light, 
takes place for the three stars in 42, 34and 
54 minutes, respectively. That is, in about 
6, 5 and 8 per cent. of their respective full 
periods. 

In the case of No. 96 this increase is 
about ten times as rapid as the correspond- 
ing decrease. In general it may be stated 
that the length of periods and form of light- 
curves are similar to many of those in the 
clusters Messier 5 and » Centauri. (See 
Astrophysical Journal, Vol. X., 255.) It will 
be noted that the periods of these three 
stars are about one-half a day. Several 
other variables in this cluster appear to 
have approximately the same period. 


The Series of Parallaxes of Large Proper Mo- 
tion Stars made with the Yale Heliometer : 
By F. L. Case. 

A large proper motion is, as is well 
known, the strongest indication of a star’s 
nearness. Some years ago it seemed to us 
at the Yale Observatory that it would be a 
promising task to make a rather sweeping 
survey of all the fainter northern stars 
having a large proper motion to single out 
those which show a measurable parallax. 
Our list was based upon Porter’s Catalogue 
of Proper Motion Stars, and it was our aim 
to take up all the stars therein contained, 
which showed an annual motion as great 
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as 0.5 excepting such as had already been 
observed for parallax. 

It was hoped that among so large a num- 
ber, nearly a hundred, some very near 
neighbors should be found, but in case the 
results should prove wholly negative it 
would afford some satisfaction to know 
that there are probably no more stars in 
the northern skies within a certain distance 
of us. 

This research was begun in the summer 
of 1892, soon after Porter’s Catalogue ap- 
peared, and has been the problem of chief 
attention on my part since that time. 
There were 86 stars in my list and 13 in Dr. 
Elkin’s, of which I have completed the ob- 
servations of 84 and Dr. Elkin 8. The orig- 
inal plan was to observe each star on 
three different nights near each of the two 
epochs of maximum parallactic effect. For 
each star when possible two suitable com- 
panion stars were chosen on opposite sides 
of the principal star and as nearly as pos- 
sible at the same angular distance from it. 
The observations were made in the custo- 
mary symmetrical order S1, S2, S82, S1, S1 
denoting the angular distance from one 
companion star and S2 the distance from 
the other. 

At first it was intended to use the known 
proper motions in the reductions, and it 
was thought that three observations at each 
of the two epochs would be sufficient to 
show any parallax as great as 0.2, and any 
such cases were to be further investigated. 
Later it seemed to us to be desirable to 
eliminate the effect of proper motion inde- 
pendently, which can be quite thoroughly 
accomplished by repeating the observations 
through two more epochs in the reverse 
order, and at the same time this enlarged 


number of observations should furnish a. 


pretty fair approximation to the true value 
of the parallax. 

The plan thus modified would give us 
twelve complete observations for each star, 
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which number was secured in nearly every 
case. Each of these complete observations 
furnishes an equation of condition of the 
form : 

where x represents the required correction 
to the assumed scale value, y the parallax, 
z the correction to the assumed annual 
proper motion, d the parallax factor de- 
pending upon the positions of the stars 
and that of the earth at the time, c= ¢— 
1895.0 (1895.0 being about the middle of 
the period covered by the observations) 
and n equals the difference S1 — S2 minus 
an assumed value for this difference. 

The normals from these equations of con- 
dition have all been formed and a prelimi- 
nary solution has only just been finished. 
As to the results I may say thata little dis- 
appointment was felt that no very large 
parallaxes were found. However there were 
two stars viz: 54 Piscium and Weisse 17" 
322, which show a parallax of nearly 0”.25 
and which, therefore, if the results are con- 
firmed by further observation, will place 
them among the first ten or twelve nearest 
stars so far as at present known. I have 
selected for each of these stars two new 
pairs of comparison stars and have nearly 
completed a more extended series of obser- 
vations of them. The final parallax will in 
each case depend upon 56 complete obser- 
vations instead of 12 as at present. 

A preliminary classification, according 
to the magnitude of the parallax formed, 
may be of some interest and is given in the 


following table : 
Parallaz. No. Stars. 
07.20 to 0/’.25 2 
0.15 O .20 6 
0.10 O .15 11 
0 .05 ** O .10 24 
0.00 O .05 34 
—0 .05 O .00 8 
—0 .10 .05 5 
.15 “—0O .10 2 


The probable error of a single observation 
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comes out to be on the average about 
+0”’.170. Taking the average weight of 
the parallax to be 30.0 the average probable 
error of the values of the parallax found 
would be + 0”.031. In this no account has 
been taken of the systematic error of the 
observer which has not yet been discussed 
for this problem. It should also be borne 
in mind that the parallax here found is only 
the relative parallax to which should be ad- 
ded that of the comparison stars em- 
ployed. 

It is our purpose further to classify the 
results. 1st, according to the magnitudes 
of the stars, and 2d according to the amount 
of the proper motion which may perhaps 
lead to interesting conclusions. The results 
here given may perhaps be slightly modi- 
fied in the fuller discussion, but in their 
present form they may serve to give 
some idea of a piece of work, which we 
hope will contribute something to our pres- 
ent knowledge of the stellar universe. 


The Velocity of Meteors as Deduced from Pho- 
tographs at the Yale Observatory: By W. 
L. ELKIN. 

The instruments in use at the Yale Ob- 
servatory for the photographic observation 
of meteors have been equipped with an ar- 
rangement for the determination of the 
velocity of meteors. The idea of using 
photography for this purpose seems to have 
first been suggested as long ago as 1860 by 
J. Homer Lane, the well known physicist 
and discoverer of ‘ Lane’s law.’ In 1885 a 
well planned attempt in this direction was 
made by Zenker, in Berlin on the occasion 
of the expected shower of Andromedids, 
but apparently without success, and lately 
the suggestion has again been made by 
Professor Fitzgerald. 

The Yale apparatus consists of a wheel 
(a bicycle wheel) rotating in front of the 
cameras and carrying a number of opaque 
screens. There are at present 12 of these 
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interceptors and the rotation is effected at 
the rate of 30 to 50 turns per minute by 
means of a small motor worked by 3 or 4 
bichromate cells. It will be advisable to 
increase the number of occultations in the 
future, however. At each revolution a 
record is made at the chronograph so that 
the wheel’s velocity at any instant is always 
known. 

The length of the interruption of a meteor 
trail and the resulting velocity are easily 
derived from the plates, if the meteor is 
also recorded on a plate at our second 
station at Hamden, distant about 3 km. 
The first attempt was made at the August 
period last year, and subsequent ones at 
the Leonid, Andromedid and Geminid 
epochs in November and December last. 
In all so far five such trails have been ob- 
tained with corresponding records at Ham- 
den and the time and identification also 
secured. These have been carefully meas- 
ured and reduced and the resulting data 
are brought together in the following table 
of which the headings explain themselves 
sufficiently : 


Green- Apparent nt} Approxi- 
Meteor| Date wich iant elocity| mate 
No. 1899 Mean 1875.0 (km. per | Altitude 
Time | R.A. Decl.| sec.) (in km.) 
h. m. 8. 

1 July 31/17 4 30) 2855+573 50.4 88 to 75 

2 Aug. 7) 14 25 25 /|28812— 620; 122 5O to 45 

3 Aug. 8 16 32 47| 4855+5633; 503 101 to 94 

4 Nov. 24; 16 81 2748440338) 20.2 93 to 90 

5 Dec. 12! 2148 0/111844+3836! 36.5 90 to 86 


If we now correct the values for the ap- 
parent radiant and velocity for the effect or 
the attraction of the earth and its diurnal 
rotation by Schiaparelli’s formule, we de- 
rive the ‘corrected’ radiant and velocity, 
in the following table and hence the ‘ true’ 
velocity of the meteors relative to the Sun. 
The last columns of this table contain the 
‘true’ and ‘apparent’ velocities which a 
parabolic orbit, or, in the case of the 
November 24 meteor, an elliptic orbit of 
6.62 years period should have produced. 


Corrected Parabolic or 
Meteor! True Elliptic Veloc- 

eor Velocity (cm y ity (km. per 

| R.A. Deel. per sec.) 

sec True jappa’nt 

1 29°50’ + 57°40/ 49.1 34.4 41.8 58.3 

2 289 44 —27 58 5.0 32.0 41.8 27.1 

3 45 12 +56 35 49.0 32.4 41.8 60.3 

4 28 52 +89 46 16.8 39.8 39.3 19.6 

5 112 22 +33 2 34.7 34.0 42.4 49.5 


A comparison of these two last columns 
with the corresponding ones of the observed 
values shows that except in the case of the 
Andromedid meteor on November 24th, 
both the apparent and true observed values 
of the velocity are much smaller than those 
derived on the assumption of a cometary 
velocity. The former (the observed) veloc- 
ities lead to orbits of a very improbable 
character having periods of from 1.25 to 
1.80 years, so that it would seem an almost 
certain conclusion that the atmospheric re- 
tardation has amounted to from 8 to 15 
km. per second for the four meteors. On 
the other hand the Andromedid of Novem- 
ber 24th furnishes the following orbit, by 
the side of which is placed that of Biela’s 
comet according to Hubbard : 


Meteor Nov. 24, 1899. Biela Comet. 
= 108°48/’ 7 = 109°8’ 
Q 242 22 1875.0 245 51 1852.0 
‘= 4 ‘= 
e = 0.7923 e = 0.7559 
a = 4.110 a =3.526 


Rather unfortunately this Andromedid 
trail is at the very edge of the plate, and 
therefore somewhat ill-defined, so that the 
length of the single interruption available is 
somewhat uncertain. If this be changed 
by 19” from the original measurement, or 
about ;; of a millimeter on the plate, a 
quantity which is, perhaps, admissible un- 
der the unfavorable circumstances, an exact 
agreement with the cometary elements ‘a’ 
and ‘e’ can be brought about. 

This remarkable circumstance makes it, 
therefore, again somewhat questionable 
whether the small velocities found for the 
other four meteors may not after all be 
somewhere near the cosmic values and the 


SCIENCE. 


[N. 8. Vox. XII. No. 291. 


truth will have to await accumulated evi- 
dence. Especially valuable will be a long 
trail with considerable change in altitude 
and a large number of sharp interruptions. 
The only one of our trails which has more 
than two such breaks is the one of August 
7th, where three values of the velocities can 
be deduced. These are, in the order of the 
meteor’s progress, and descent, 12.33, 12.11 
and 12.09 km. per second, which, while 
showing an increased retardation, hardly 
admit of any definite conclusions. As I 
have just said, more data are necessary and 
we hope to secure them and also increase 
the accuracy in the near future. 


Recent Astronomical Work at Columbia Uni- 
versity: By Haroip Jacosy. 

Professor Rees, director of the Columbia 
University Observatory, being absent at 
Paris as a member of the international jury 
for instruments of precision, it devolved 
upon Professor Jacoby to present a very 
brief account of Columbia’s research work in 
astronomy during the past year. The Uni- 
versity possesses no adequate observatory, so 
that the work in observational astronomy 
has been perforce confined very largely to 
the measurement and discussion of celestial 
photographs. The only long series of direct 
observations upon the sky itself is that made 
during the last seven years with the zenith 
telescope by Professors Rees and Jacoby and 
Dr. Davis, who was a member of the obser- 
vatory staff until last year. This series of 
observations was discontinued in May, 1900, 
because a similar one, upon a much more ex- 
tensive scale, has been commenced by the 
International Geodetic Association. It is 
hoped that the Columbia observations, to- 
gether with a corresponding set made at 
Capodimonte, Italy, will furnish a valuable 
contribution to our knowledge of the con- 
stant of aberration and the variations of 
terrestrial latitude. 

The measurement and discussion of as- 
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tronomical photographs has included work 
upon Rutherfurd negatives and upon nega- 
tives made at Helsingfors, Finland, and at 
the Cape of Good Hope. In connection with 
the Rutherfurd plates, the observatory has 
just published Dr. W. C. Kretz’ paper on the 
‘ Stars in the Coma Berenices Cluster.’ This 
paper was Offered by Dr. Kretz last year as 
his dissertation for the degree of Ph.D. It 
will be distributed very soon. Dr. G. N. 
Bauer’s paper, also a dissertation for the de- 
gree of Ph.D., contains a determination of 
the parallax of » Cassiopeiz from Ruther- 
furd measures of position angle. It is now 
in course of publication, as is alsoa paper by 
Professor Jacoby on the ‘ Pleiades.’ This 
latter contains the results of further com- 
putations that have been made in recent 
years, using the same Rutherfurd measures 
discussed in Professor Jacoby’s former paper 
on the ‘ Pleiades,’ published in 1892. The 
new discussions bring out the excellence of 
Rutherfurd’s work even more clearly than 
before. Several other sets of Rutherfurd 
star plates have been measured and re- 
duced, but it has not yet been possible to 
prepare the results for printing. 

An attempt was made last year to photo- 
graph the November meteors, and one trail 
was secured by Mr. C. A. Post and Profes- 
sor Rees, at the former’s observatory in 
Bagport. 

Dr. Caroline E. Furness has completed 
the discussion of four photographs of the 
stars immediately surrounding the north 
pole of the sky. These photographs were 
made at Helsingfors some years ago, and 
measured at the Columbia University ob- 
servatory. Dr. Furness has deduced from 
these measures a photographic catalogue of 
precision including the stars within one de- 
gree of the pole, and has been able to show 
also that the optical distortion of the Hel- 
singfors telescope is confined within very 
small limits, so far.as such distortion de- 
pends on position angle. These researches 
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are in course of publication by the observa- 
tory of Vassar College, and have formed 
the subject matter of a dissertation for the 
degree of Ph.D., conferred upon Miss Fur- 
ness this year at Columbia University. 

A similar series of negatives of the south 
pole was made some years ago at the Cape 
of Good Hope, and these have been in 
course of measurement during the past 
year at Columbia. It is hoped that they 
can be completed during the present sum- 
mer, and that the results can be computed 
and published within a year. 

The attempt to secure an independent 
determination of the constants of nutation 
and aberration by photographing close polar 
star trails has made considerable progress. 
A special ‘ fixed’ polar telescope has now 
been mounted by Dr. Donner in a suitable 
new building at Helsingfors, at which place 
it is intended to make the observations, in 
order to take advantage of the high altitude 
of the pole, and the consequent diminution 
of atmospheric refraction. This fixed tele- 
scope will be used with the object glass of 
the present Helsingfors astro-photographic 
refractor. We shall thus secure the im- 
portant adventage of using a glass whose 
optical distortion has been most carefully in- 
vestigated. It is hoped that the actual work 
of making the negatives can begin at Hel- 
singfors as soon as the nights become a little 
longer, and that measurements can com- 
mence at Columbia before the year is out. 


Photometric Observations of the Asteroid Eros : 

By Henry M, 

My simple formula for the diminution of 
the light of an asteroid in proportion to the 
angle at the asteroid between the sun and 
the earth, seems to be substantiated by Pro- 
fessor Miller, within ordinary limits, but 
the new asteroid Eros extends the angle so 
far as to create uncertainty. For the old 
asteroids the extreme value of this angle 
seldom exceeds 30 degrees; whereas its 
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smallest value with Eros in the present op- 
_ position is only 28 degrees, and its greatest 
value more than twice that amount. In 
the observations of the oppositions of our 
moon the formula of simple proportion is 
appreciably changed before reaching that 
extent. If the formula depends upon the 
diminution of light in arithmetical progres- 
sion, the variation is in one direction, 
whereas if it depends upon diminution of 
light measured in magnitudes, or in geo- 
metrical progression, the variation is in the 
opposite direction. It has seemed to me 
desirable that special pains should be taken 
to observe Eros photometrically, in order 
to learn what we can of the true law of di- 
minution, and if possible its cause. 

I desire especially to call attention to this 
desirability, for the reason thata tall build- 
ing is in process of erection so close to 
my observatory that should it be com- 
pleted early in the present year, it may pre- 
vent my photometric observation of Eros 
at the times essential to this investigation ; 
in which case we must rely wholly upon 
such observations as may be made else- 
where. I had already made preliminary 
observations in anticipation of this investi- 
gation before the building was commenced ; 
and I still hope that I may be able to com- 
plete my work before my observation of 
that part of the sky is cut off. | 


Standards for Faint Stellar Magnitudes: By E, 

C. PICKERING. 

It is believed that the following extract 
from the report of Professor Cross, the 
Chairman of the Rumford Committee of the 
American Academy, will be of interest to 
members of the Astrophysical Society. 

An appropriation of five hundred ($500) 
dollars has been made from the Rumford 
Fund to be expended under the direction of 
Professor Pickering, for the purpose of 
carrying out an investigation on the bright- 
ness of faint stars by co-operation with 
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certain observatories possessing large tele- 
scopes. This appropriation results from a 
communication made to the Council of the 
American Astronomical and Astrophysical 
Society held in New York last January. 
It was represented that the most urgent 
need of astronomy in America was adequate 
endowment of the great telescopes of the 
country so that they could be kept actively 
at work. It was shown that while the two 
largest telescopes of the country, and of the 
world, were kept constantly at work the 
means for the reduction and publication 
of the observations is wholly inadequate, 
while some of the largest telescopes in the 
country, representing a plant costing hun- 
dreds of thousands of dollars, are nearly 
idle and therefore useless. Observations of 
the greatest value can be obtained with 
these instruments at small expense,. and 
it is hoped that the beginning now made 
will justify its permanent continuance on a 
large scale. The problem undertaken is 
the determination of the light of faint stars, 
selected as standards. These will furnish 
points of reference to which other photo- 
metric measures may be referred. Five 
photometers have been constructed in which 
by interposing a photographic wedge of 
shade glass, an artificial star is reduced in 
brightness until it appears equal to a real 
star, as seen in a large telescope. Thirty- 
six regions have been selected in different 
parts of the sky, in each of which a series 
of standards is to be measured. Five stars 
of about the twelfth magnitude, five of the 
fifteenth, five of the sixteenth, and five of 
the seventeenth, are to be chosen in each 
of these regions. The faintest stars will be 
selected and measured with the Yerkes 40- 
inch and Lick 36-inch telescope. Those of 
the sixteenth magnitude will be measured 
with the 26-inch telescope of the University 
of Virginia and perhaps the Princeton 23- 
inch telescope. The stars of the fifteenth 
magnitude will be measured with the 15- 
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inch Harvard telescope. All of these stars 
will be compared with the stars of the 
twelfth magnitude, whose absolute magni- 
tudes will be determined with the 12-inch 
Harvard meridian photometer. Their re- 
lative brightness will also be determined 
more accurately with the Harvard 15-inch 
telescope. After the work is fairly started 
it is believed that it can be reduced to a 
simple routine, by which great results may 
be attained with a moderate expenditure. 
By the time this report is presented it is 
expected that observations with the Yerkes, 
Lick, University of Virginia and Harvard 
telescopes will be in progress. 


Registration of Astronomers: By E. C. Picx- 

ERING. 

A plan for the registration of astrono- 
mers desiring positions was proposed to the 
Society at its meeting at the Harvard Ob- 
servatory in 1898. It was hoped that in 
this way suitable candidates could be found 
for vacant positions, and at the same time 
good positions could be found for those 
qualified forthem. As however, the mem- 
bers present did not desire that the Society 
should undertake this work, it has been 
carried out by, and at the expense of, the 
Harvard College Observatory. Blanks of 
the form appended have been distributed, 
and during the last eight months, thirteen 
men and six women have applied for posi- 
tions. Requests for assistants have been 
received from four institutions, but in only 
one or two cases were the vacancies filled. 
The number of candidates for positions is 
therefore abundant and it is hoped that in- 
stitutions will avail themselves more freely 
of this register in filling positions. No 
charge is made either to institutions or in- 
dividuals, and, if desired, communications 
are regarded as confidential. 

GerorcGE C. Comstock, 
Secretary. 
(To be Concluded. ) 
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AMERICAN MATHEMATICAL SOCIETY. 

Fo.Liowine its usual custom, the Amer- 
ican Mathematical Society held its Seventh 
Summer Meeting in affiliation with the 
American Association for the Advancement 
of Science, at Columbia University, June 
27th-29th. The Society is one of, at pres- 
ent, sixteen scientific bodies which have re- 
sponded to the general invitation of the 
Association to meet simultaneously with it, 
their relation to the Association being de- 
scribed by the very flexible term ‘ affilia- 
tion.’ These societies contribute greatly to 
the importance and interest of the meeting, 
frequently furnishing a large proportion of 
the total attendance and of the scientific 
output. In many cases a more intimate re- 
lation between them and the Association 
would be mutually beneficial, and plans for 
such a strengthening of ties are already 
under consideration. But, at present, the 
affiliated societies receive scanty official 
recognition. They have no representation 
in the councils of the Association ; no official 
reception is given them at the meeting ; 
they receive none of the general circulars 
of information issued by the Association ; 
and the notices of the societies printed in 
these circulars have been, in at least one 
instance, unauthorized and incorrect. In 
short, the societies are left mostly to their 
own devices, and enjoy all the advantages 
and disadvantages of this condition. 

The unusually early date of the meeting 
involved some conflict with the academic 
duties of many members, and reduced the 
period of preparation and accumulation of 
material from four to twomonths. But in 
spite of this and the uncomfortable weather, 
the occasion was a pronounced success. 
Fifty-six members of the Society were in 
attendance, a number which has never 
been exceeded. Professor Simon Newcomb, 
ex-President of the Society, presided at the 
opening of the first session, on Wednesday 
afternoon, and was succeeded in the chair 
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by Vice-President E. H. Moore, relieving 
President R. 8. Woodward, who was also 
President of the Association. Professor H. 
8S. White, Professor E. W. Hyde, and the 
Secretary were also called to the chair 
during the meeting. On Thursday, the 
Society met, for the first time in its history, 
in joint session with Section A, the entire 
day being devoted to this combined meet- 
ing. At the morning session, at which 
papers chiefly from Section A were read, 


Professor Ormond Stone presided. On Fri- 


day, separate sessions were resumed. The 
final session, on Friday afternoon, was de- 
voted to an extensive discussion, noted 
below. 

The Council announced the election of 
the following persons to membership in the 
Society: Mr. J. L. Coolidge, Harvard Uni- 
versity; Professor Peter Field, Carthage 
College; Mr. F. A. Giffin, University of 
Colorado; Mr. W. J. Greenstreet, Stroud, 
England; Mr. L. L. Locke, Fredonia, Pa. ; 
Professor J. E. Manchester, Vincennes Uni- 
versity; Professor W. J. Vaughn, Van- 
derbilt University. Six applications for 
membership were reported. The present 
membership of the Society is 342. At the 
meeting of the Council it was decided to 
set apart the life membership fund, now 
amounting to $600, as a special fund for the 
promotion of such object as the Council 
may hereafter designate. 


The following papers were read at this 
meeting : 


(1) Dr. A.S. Cuessin: ‘On the motion of a top, 
taking into account the rotation of the earth.’ 

(2) Prorgssor F. ‘On a mechanism 
for drawing trochoidal and allied curves.’ 

(3) Mr. H. W. Kuan: ‘Theorem on non- 
primitive groups’ (preliminary communication ). 

(4) Dr. H. E. Trimerprne: ‘Some remarks on 
tetrahedral geometry.’ 

(5) Prorgessor H. B. NEWSON : 
transformations.’ 

(6) Dr. VirGIL SNYDER : 
annular surface.’ 


‘On singular 


‘On a special form of 


SCIENCE. 


[N. 8. Vou. XII. No. 291. 


(7) Prorgessor F. MoRLEY: ‘On the rational 


quartic curve in space.’ 

(8) PRoFESSOR PAUL GORDAN: ‘ Die Hesse’sche 
und die Cayley’sche Curve.’ 

(9) Mr. H. E. Hawkes: ‘On hyper-complex 
number systems.’ 


(10) PRoFEssOR MAXIME BOcHER: ‘ Application 
of a method of d’Alembert to the proof of Sturm’s 
theorem of comparison.’ 


(11) Miss I. M. ScHOTTENFELS: ‘On groups of 
order 8!/2.’ 
(12) Proressor P. F. Smira: ‘On surfaces sibi- 


reciprocal under those contact transformations which 
transform spheres into spheres.’ 

(13) Proressor E. H. Moore: ‘A simple proof 
of the fundamental Cauchy-Goursat theorem.’ 

(14) Prorgessor W. F. Oscoop: ‘On the exist- 
ence of the Green’s function for simply connected 
plane regions bounded by a general Jordan curve, and 
for regions having a more general boundary of posi- 
tive content.’ 

(15) Dr. J. V. CoLuins : 
spherical trigonometry.’ 

(16) Prorgessor J. MCMAHON: ‘ Kelvin’s treat- 
ment of instantaneous and permanent sources ex- 
tended to certain cases in which a source is in motion.’ 

(17) Dr. F. R. Moutton: ‘ Oscillating satel- 
lites.’ 

(18) Miss B.E.Grow: ‘ The reduction of binary 
quantics to canonical forms by linear transforma- 
tion.’ 

(19) Dr. M. B. PoRTER : 
the non-singular cubic.’ 


‘Quaternions and 


‘ Note on geometry on 


For the Friday afternoon session, a dis- 
cussion of the following question was in 
order : 


What courses in mathematics should be offered to 
the student who desires to devote one-half, one third, 
or one-fourth of his undergraduate time to preparation 
for graduate work in mathematics ? 


The discussion was opened by the follow- 
ing papers: 

Proressor E. H. Moore: ‘Certain fundamental 
ideas which should be emphasized throughout the 
undergraduate course.’ 

PRoressoR J. HARKNESS: ‘The importance of 
some preliminary training in applied mathematics ’ ; 
‘Courses in differential calculus and differential 
equations. ’ 

Proressor W. F. Oscoop: ‘The proper time for 
he introduction of the lecture method ’ ; ‘ Courses in 
differential equations’ ; ‘Should elementary courses 
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in more advanced subjects be included in the urider- 


graduate curriculum 
PROFESSOR F. MoRuLey: ‘Certain phases of the 


general question.’ 

Proressok J. W. A. YounG: ‘ Collegiate prepara- 
tion for the teaching of mathematics in secondary 
schools.’ 

A general discussion of the subject then 
took place. 

On each evening of the meeting, the mem- 
bers generally took advantage of the op- 
portunity to dine together. 

The next regular meeting of the Society 
will be held in New York on Saturday, 


October 27th. 
F. N. Cote, 


Secretary. 

THE RELATION OF BIOLOGY TO PHYSI- 

OGRAPHY. 

THE studies of paleontologists have been 
among our chief sources of information con- 
cerning the physiography of various regions 
in past geologic periods. Far-reaching con- 
clusions have been drawn from faunal re- 
semblances and differences as tothe relations 
of sea and land, the presence or absence of 
barriers and the direction of marine cur- 
rents during particular epochs of the earth’s 
history. It is evident that biology should 
bear a relation to physiography analogous 
to that which paleontology bears to paleo- 
physiography. Some of the ways in which 
the two distinct sciences react upon each 
other have been pointed out by Wood- 
worth,* and it is the purpose of the writers 
to call attention to a specific case in point 
where identical conclusions were reached 
quite independently by different investiga- 
tors pursuing distinct lines of research. 

These results are of the utmost impor- 
tance in the particular problems upon which 
they bear, but their chief value at the 
present time lies in the fact that they bring 
physiography and biology upon common 

* J. B. Woodworth, ‘The Relation Between Base- 


leveling and Organic Evolution,’ Am. Geol., Vol. 
XIV., pp. 209-235, 1894. 
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ground and show that eack may and should 
receive assistance from the other. - 

In discussing the origin and recent his- 
tory of the physical features of the southern 
Appalachians* in 1894 the writers advo- 
cated the theory that the upper Tennessee 
River formerly flowed into the Gulf of Mex- 
ico by way of the present Coosa and Ala- 
bama rivers, and that it was diverted to its 
present course through the Cumberland 
Plateau in the latter part of Tertiary 
{Neocene (?)} time. The former course of 
this river is shown on the accompanying 
outline map by the dotted line A which ex- 
tends in the direction of the upper Tennes- 
see from the vicinity of Chattanooga south- 
westward to the Coosa in eastern Alabama. 

This theory was again advocated by the 
senior author} in 1897-98, and the evidence 
in its support was presented in somewhat 
greater detail. The conclusionsin both re- 
ports were based entirely upon physio- 
graphic evidence—such as the character of 
the Tennessee—Coosa divide, the newness 
of the gorge below Chattanooga and the 
general arrangement of the drainage lines. 

We recently learned with considerable 
surprise and gratification that Mr. Charles 
T. Simpson, of the Smithsonian Institution, 
had independently reached the same con- 
clusion from a study of the fresh water 
mollusca contained in the rivers in question. 

In an equally unexpected manner Mr. 
Simpson has corroborated the conclusions 
of the junior author} regarding the changes 
which have taken place in the head 
branches of the Coosa, Chattahoochee, and 
Savannah rivers. 

The conclusion that the Etowah River 
had been robbed by the Chattahoochee 


* Geomorphology of the Southern Appalachians : 
Nat. Geog. Mag., Vol. VI., pp. 63-126, May, 23, 1894. 

t Physiography of the Chattanooga District. 19th 
Ann. Rept., U. 8. Geol. Survey, Part II., pp. 1-58. 

t Drainage Modifications and their Interpretation. 
Jour. Geol., Vol. 4, pp. 567-581 and 657-673. 
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River was based upon the following facts : 
(1) the lowness of the divide at Dahlonega, 
Georgia between the Etowah River and a 
branch of the Chattahoochee River; (2) 
the similarity of the alignment of the be- 
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change was supposed to have taken place 
when the surface relief was slight, presum- 
ably on the elevation of the Tertiary pene- 
plain above baselevel. 

The conclusion that the upper course of 


Fig. 1. Drainage map of the Southern Appalachian region, showing recent stream diversions. Hayes 
and Campbell. 


headed portion with that of the remaining 
Etowah River, as shown at B on the map 
and (3) the plainly apparent tendency of 
the southeastward flowing streams to en- 
croach upon their neighbors on the north- 
west in all the territory about the head- 
waters of the three riversin question. This 


the Chattahoochee River has been trans- 
ferred to the Savannah system by diversion 
near Tallulah Falls, at the point marked C 
on the map, was based on similar grounds, 
but in this case the proof is stronger for the 
southeastward flowing streams show even a 
greater tendency to encroach toward the 
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northwest than they do in the vicinity of 
Dahlonega. 

Thus the purely physiographic evidence 
shows that there was a former connection 
between the upper Tennessee River and 
the Coosa system by which the molluscan 
fauna could easily pass from one to the 
other. It also shows conclusively that a 
part of the Etowah River has been trans- 
ferred bodily to the Chattahoochee system. 
Such a wholesale shifting of divides would 
result in the transference of such of the 
Coosa-Tennessee forms as then existed in 
the headwaters of the Etowah River. 

This infusion of new forms spread 
throughout the Chattahoochee system, even 
to its headwaters, but the foreign types 
presumably constituted only a small pro- 
portion of the existing fauna. When the 
Savannah River cut through the divide 
and captured the upper part of the basin of 
the Chattahoochee, it carried with it a 
limited number of forms belonging to the 
Coosa-Tennessee type. Thus in each suc- 
cessive transfer the percentage of the orig- 
inal forms has grown less and less, until in 
the Savannah River, as reported by Mr. 
Simpson, they are scarcely recognizable. 

Beyond Savannah, toward the northeast, 
none of the peculiar Tennessee forms have 
been found, nor is there any indication in 
the surface configuration of there having 
been any drainage changes of consequence 
in this region. 

In most respects the biological evidence 
simply corroborates the conclusions based 
upon a study of the surface features, but in 
the question of age relations it throws some 
new light upon the problem. The migra- 
tion of Coosa-Tennessee fauna from west to 
east shows conclusively that the changes in 
drainage must have followed a similar 
order, hence the diversion at Dahlonega 
must have preceded that which occurred 
near Tallulah Falls. This important fact 
presumably could never have been deter- 
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mined from the physiographic evidence 
alone. 

Throughout the whole region there is a 
surprisingly close agreement between the 
biologic and the physiographic evidence 
which clearly indicates that biology should 
stand in the same relation to physiography 
that paleontology does to paleo-physiog- 
raphy. 

The following brief statement of the evi- 
dence on which Mr. Simpson bases his con- 
clusions was prepared at our suggestion for 
publication in advance of the more detailed 
report which the author has in preparation. 

C. W. Hayes, 
M. R. CAMPBELL. 
U. 8. GEOLOGICAL SURVEY. 


ON THE EVIDENCE OF THE UNIONID RE- 
GARDING THE FORMER COURSES OF 
THE TENNESSEE AND OTHER 
SOUTHERN RIVERS. 

SEVERAL years ago while studying the 
life history and distribution of the Unionide, 
or Pearly Fresh Water mussels I was struck 
by the close relationship existing between 
that part of the mollusk fauna of the Tennes- 
see River drainage system and that of the 
Alabama. 

Within the Mississippi drainage basin 
there is found the richest and most wonder- 
ful, as well as the most highly developed 
Unione fauna of any part of the world. Per- 
haps not less than 400 species, at a most con- 
servative estimate, are found in this area. 
The Unione fauna of the Tennessee drainage 
system (including that of the Cumberland) 
contains a very large proportion of the spe- 
cies found throughout the Mississippi area, 
and in addition to these a great many 
peculiar species found nowhere else in the 
Mississippi system. The genus Pleurobema, 
as I have defined it, a large group of forms 
having rather heavy, triangular shells, gen- 
erally tawny colored, with broken, green 
rays, has its metropolis in the Tennessee 
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area. Only three species of the genus occur 
in the Ohio River. Two of these Ohio 
River species extend west into and across 
the Mississippi, but I know of no form be- 
longing to the genus that is found in any 
part of the lower 300 miles of that stream, 
in the Pearl or the Pascagoula rivers, or 
any of the small rivers in Mississippi or 
Louisiana flowing into the Gulf. No mem- 
ber of the genus is found in any of the 
streams flowing into the Atlantic (with 
possibly a single exception). 

Yet the entire Alabama River system is 
filled with Pleurobemas. There are many 
of them in the Tombigbee and Black War- 
rior, still more in the Alabama itself, and 
the Coosa swarms with them. But not 
a species of Pleurobema found in the Ala- 
bama River area is identical with any found 
in the Tennessee system. Those of the lat- 
ter drainage area are, for the most part, 
very closely related to each other, and be- 
long to a single great group typified by the 


~ well known Unio clavus of Lamarck. There 


are several closely related groups of Pleu- 
robema found in the Alabama system, and 
all these are nearly related to the clavus 
group, yet no member of the latter group is 
found in the southern drainage, and no 
member of any of the southern drainage 
groups is found in the northern drainage. 

There are a number of Uniones which 
have a somewhat general distribution in the 
Mississippi area including the Tennessee 
system, that are found in the Alabama 
River drainage, such as the Unio tuberculatus, 
of Barnes, U. ebenus Lea, U. multiplicatus 
Lea, U. cornutus Barnes, U. pustulosus Lea, 
U. rectus Lamarck, U. trigonus Lea, and U. 
obliquus Lamarck. There are others which 
are only found in the Tennessee and Ala- 
bama systems such as U. eumberlandicus Lea, 
U. conradicus Lea, and U. varicosus Lea; the 
latter, however, extends into the Ohio 
River. 

Yet all these which occur in the Ala- 
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bama and its branches have some slight 
characters by which they differ from the 
same species when found in the Tennessee; 
not enough to separate them specifically or 
perhaps varietally from each other, yet an 
expert will generally be able to tell at a 
glance from which system a given specimen 
has been obtained. Unio gibbosus of Barnes, 
an abundant, widely distributed and vari- 
able Mississippi drainage species, is found 
in the Alabama system, but it is shorter, 
smaller and more humped than the type, 
and Dr. Lea believing it to be a valid species 
called it Unio subgibbosus. I believe that it 
is only a variety or geographical race of U. 
gibbosus. Unio poulsoni Conrad found in the 
Alabama River is, I am sure, only a variety 
of the U. alatus Say, a species widely dis- 
tributed in the central part of the United 
States. 

A few species of Plewrobema, and certain 
species of other genera of Unionide closely 
related to forms found in the Mississippi 
valley, and evidently derived from the fauna 
of that region are found in the Chattahoo- 
chee, the Flint River, and some of the 
streams of Southeastern Alabama. 

In the streams draining into the Atlantic 
from Labrador to Georgia there is found 
everywhere a group of Unios typified by 
Unio complanatus Dillwyn. There are a 
great many forms belonging to this group 
which have received specific names at the 
hands of authors, many of which are, ap- 
parently, only mere variations of a few lead- 
ing forms and not worthy of even varietal 
names. Quite a large number of forms be- 
longing to this group also occur in the Chat- 
tahoochee River system, some of which ap- 
pear to differ a little from the Atlantic 
drainage species while others do not seem 
to be specifically different. Many of the 
forms of this group in both the areas men- 
tioned seem to be merely incipient species 
and the synonymy is in a hopeless tangle. 
Unio columbensis Lea, a member of the Tetra- 
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lasmus group of Unios, found abundantly in 
the Chattahoochee River, can hardly be 
separated from forms of Unio obesus Lea, 
found in the streams of the Atlantic drain- 
age from North Carolina to Florida. Two 
or three members of the Buckleyi group of 
Unios seem to inhabit both the Chattahoo- 
che River and its branches, and the Savan- 
nah River and nearby streams of the Atlan- 
tic drainage. One member of this group, 
Unio tortivus Lea, is common to certain 
streams flowing into the Atlantic, a consid- 
erable part of Florida, the Chattahoochee 
River system and the Black Warrior River, 
in Alabama. 

These remarkable facts of Unione distri- 
bution led me long ago to believe that at a 
former period, during the lifetime of some 
of the present species of Unionide, some- 
time in the middle or later Tertiary, per- 
haps, the Tennessee River must have flowed 
southward into some one of the streams of 
the Alabama drainage, and through this dis- 
charged its waters into the Gulf of Mexico. 
It seemed most likely that this connection 
was by way of the Coosa on account of its 
nearness to Tennessee, and because the 
genus Pleurobema is more abundantly repre- 
sented in that river than in the Cahawba or 
Black Warrior. It seemed likely, too, that 
during this or some nearby time there had 
been for a limited period connection be- 
tween the waters of the Tennessee and the 
Chattahoochee system, either directly across 
to the upper part of the latter, or in some 
way by the Alabama system. I could ac- 
count for the distribution of these forms of 
life in no other way, because they cannot 
travel overland from river to river, but must 
have water communication in order to pass 
from one stream to another. 

I concluded that the connection of the 
Tennessee with the Alabama drainage had 
been severed permanently, certainly as far 
back as the later Tertiary. That the Pleu- 
robemas being somewhat susceptible to the 
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influence of environment had changed un- 
til new though closely allied groups had 
been developed in the Alabama region since 
the Tennessee began to flow into the Ohio ; 
that other species of southern drainage 
had developed from closely allied ances- 
tors of northern origin. Others less sus- 
ceptible to environmental influence had 
only changed to new varieties in their new 
location, while still others in which the char- 
acters were firmly fixed only changed 
slightly in appearance. 

Although it is possible that forms of the 
Complanatus and other groups of Unios 
might have migrated from the Atlantic 
along the low shores, of a former strait in 
upper Florida connecting that ocean with 
the Gulf of Mexico, and from thence up the 
Chattahoochee River system, yet it would 
seem more likely that these had passed from 
the Savannah to the Chattahoochee River 
by water connection at or near the head of 
these two streams which have their sources 
very near together. 

In this brief sketch I have not gone ex- 
haustively into the evidence presented by 
the Unionidz. There are many other species 
found in the Alabama River system which 
are evidently identical or nearly related to 
Tennessee River forms, but which have no 
very close relationships with the species of 
any other region and which are, most likely, 
descendants of Tennessee forms. In fact it 
is probable that nearly all the Unionide of 
the Alabama River system have been de- 
rived from the Tennessee. 

This subject will be discussed to some ex- 
tent in my forthcoming synopsis of the 
Naiades. 

These conclusions almost exactly coincide 
with those arrived at by Messrs. Hayes and 
Campbell, who have made a very careful 
and exhaustive study of the geomorphology 
of the Southern Appalachians. And it is 
indeed interesting that the geologist and 
biologist, though working along entirely 
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different lines, should have met on common 
ground. Cuas. T. Simpson. 
SMITHSONIAN INSTITUTION. 


EDUCATION AT THE PARIS EXPOSITION. 

Tue general official catalogue of the Uni- 
versal International Exposition of 1900 enu- 
merates 121 classes distributed through 18 
groups, of which group 1 is education and 
instruction comprising 6 classes, viz : 

1. Education of infants, primary instruction, in- 
truction of adults. 

2. Secondary instruction. 
. Higher instruction, scientific institutions. 
. Special instruction, artistic. 
. Special instruction, agriculture. 
. Special instruction, industrial and commercial. 


Thirty political divisions are represented 
in the exposition of class 3 and about 900 
exhibits are found in the revised list. 
France and colonies including Algeria and 
Indo-China have about 500 exhibits, United 
States 70, Hungary 65, Mexico 42, Russia 
36, Italy 21, Great Britain 20, Portugal 20, 
Croatia and Slavonia 17, Japan 13, Belgium 
11, Roumania 10, Greece, Guatemala and 
Norway 4 each, Austria, Bulgaria, Sweden 
and Switzerland 3 each, Bosnia-Herze- 
govina, Equador, Holland and Servia 2 
each, and one each from China, Cuba, 
Spain, Monaco, Republic South Africa. 

The jury passing on the awards to be as- 
signed the exhibits is threefold; first a jury 
of class comprising a certain number of 
French jurors designated by the commis- 
sion and at most an equal number of for- 
eign jurors. The class jury’s organization 
consists of a president, vice-president (of 
other nation than the president) , a reporter 
and asecretary. The president, vice-presi- 
dent and reporter of the class juries com- 
prise the members of the group jury whose 
organization is completed by the election of 
a president, vice-president and secretary. 
Thus the jury of the first group will be 
composed of 18 members, 3 from each of 
the 6 classes. 
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The presidents and vice-presidents of the 
18 groups will be members of the superior 
jury with others provided by the commis- 
sioners, 

The superior jury revises the work of the 
group jury and determines any appeals pre- 
sented to it by the lower juries. The group 
jury revises the work of the class jury and 
refers disputed questions not settled by the 
group to the superior jury. The class jury 
inspects the exhibits and assigns recom- 
penses of five degrees, viz: 


1, Grand Prix, the highest. 
2. Diplomes, etc., Medaille d’or. 


3.  @argent. 
5. ‘* mention honorable. 


On the completion of the work of in- 
spection the class jury presents two lists : 
(1) a list of exhibits not competing by 
reason of the exhibitor being a member of 
a jury, or from other cause; (2) a list of 
the awards in alphabetic order, each di- 
ploma grouped by itself irrespective of coun- 
try ; e. g., all the grand prizes, the gold 
medals, ete. 

The jury of class 3, higher instruction 
and scientific institutions, completed its 
work on time, 7. ¢., on or before June 30, 
1900. To the 900 exhibits it assigned 64 
grand prizes, 92 gold and 105 silver. The 
bronze and honorable mentions were natur- 
ally more numerous and all may be changed 
slightly by revision. 27 grand prizes were 
given to French exhibits, 9 to United States, 
5 to Great Britain, 3 each to Hungary, 
Japan and Russia, 2 each to Belgium, Mex- 
ico, Roumania, Italy, and 1 each to Austria, 
Canada, Croatia, Portugal, Norway and 
Sweden; total 64. 

France received 44 gold prizes, United 
States 9, Russia 8, Hungary 6, Great Britain 
5, Mexico 3, seven others 2, and three others 
1; total 92. 

As the awards to the United States were 
in several instances collective, i. ¢., one 
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prize assigned to two or more exhibits, each 
to receive the diploma if desired, the fol- 
lowing detailed statement is given. The 
awards are grouped in order of merit, be- 
ginning with the highest, the grand prizes. 
The numbers prefixed are those of the offi- 
cial catalogue, and collective awards are 
connected by braces. In three instances 
on the personal motion of a French juror 
distinguished merit was recognized in indi- 
viduals, viz, Professor H. A. Rowland, 
Johns Hopkins University; Professor 
Nicholas Murray Butler, Columbia Uni- 
versity; Director Melvil Dewey, Univer- 
sity of the State of New York. 


AWARDS TO THE UNITED STATES. 


GRAND PRIZES. 
43. The section in its exhibits of superior instruction 


and scientific institutions. 
‘Museum. Paleontolog- 
ical reports. 
37. Library. Travelling li- 
University of the 
College. Professional 
education in the Uni- 
ted States. 


7. Congressional Library, Washington. Photographs 
and publications. 
Publications, models, 
etc. 
Observatory. Photographs, Obser- 
vations, etc. 
63. University of Pennsylvania. 
ditions. 
53. Johns Hopkins University. Spectra, publica- 
tions, etc. 
Collaborator, Professor H. A. Rowland. Diffrac- 
tion gratings, ete. 


38. \ Harvard. 


Archeologic expe- 


54. American library association. Publications, 
materials and method. 
Collaborator, Melvil Dewey, Librarian and edu- 
cator. 


GOLD MEDALS. 
22. Denton Brothers. Collection and preservation of 


butterflies. 
ications, Psychology. 
gg, f Columbia. Teachers college. Higher nor- 


mal school. 
- Massachusett Institute of Technology. Pro- 
grams and works. 
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49. University of Chicago. New Departure of con- 
tinuous sessions. 


51. Cornell university. Section civil engineering. 


f Alumni association of colleges for women. 
5. Higher instruction of women. 
11. | Bryn Mawr. 
18. | Illustrative. | Vassar. 
19. Wellesley. 


29. Educational Review, Dr. Nicholas Murray Butler, 
Editor. 

47. University of California. Plans and prospects. 

64. Princeton University. Photographs and publica- 
tions. 

65. Yale University. Sheffield Scientific School. 


SILVER MEDALS, 


1. American Book Company. 
higher education. 


Publications in 


2. B. Adams. Vacation 
schools and university ex- 
tension. 

8. M. Carey Thomas. Educa- 
tion of women. 

9. J. McK. Cattell. Scientific 

Monographs on associations. 

35. higher instruc- | T. C. Mendenhall. Scientific, 
tion in the} technical and engineering 
United States. instruction. 

39. James Russell Parsons, Jr. 

Professional education. 

40. E. D. Perry. The American 

university. 

67. A. F. West. The American 

college. 


10. Cercle Frangais of Harvard and other universities. 

62. New York University. School of Pedagogy. 

30. Foote mineral company. Collections of minerals 
for colleges. 


BRONZE MEDALS, 


31. Hemment. Photographs of games and sports in 
American colleges. 

45. Silver, Burdett & Co. Publications in higher in- 
struction. 

46. Dana Society of Natural History, Albany, N. Y. 
Publications. 


HONORABLE MENTION, 


59. University of the State of New York. 


f Chautauqua University, 
Brooklyn Institute, 
Pratt Institute, 

Peoples Institute, 
Rochester Atheneum. 


Grand prizes 12, gold 14, silver 11, bronze 3, 
mention 5, total 45. , 
Henry L. Taytor, Pu.D. 
Rapporteur class 3. 


UNIVERSAL INTERNATIONAL EXPOSITION OF 1900 
UNITED STATES PAVILION, PARIS. 


Collective 
exhibit of 
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EIGHTEENTH ANNUAL REPORT OF THE COM- 
MITTEE ON INDEXING CHEMICAL LIT- 
ERATURE. 


Tuer Committee on Indexing Chemical Lit- 
erature respectfully presents to the Chemical 
Section its Eighteenth Annual Report, cov- 
ering the nine months ending June 1, 1900. 


WORKS PUBLISHED. 


Index to the Literature of Zirconium. By A. C. Lang- 
muir and Charles Baskerville. Smithsonian Insti- 
tution, Washington City, 1899, 29 pp. 8vo. 

This forms No. 1173 of the Smithsonian 
Miscellaneous Collections. The chronolog- 
ical list of references is followed by a Mat- 
ter-Index. 

A Bibliography of Steel-Works Analysis. By Harry 
Brearley. Chem. News, 80, 233, et seg. (Nov., 
1899). 

The partial bibliography is confined to 
the contents of three English journals: 
Chem. News, J. Chem. Soc. (London), and J. 
Iron and Steel Inst. 

The Committee also reports the publica- 
tion of two foreign bibliographies : 

Fiihrer durch die gesammte Calcium-Carbid und Acety- 
len-Litteratur. Bibliographie der auf diesen Gebie- 
ten bisher erschienenen Biicher, Journale, Aufsitze 
in Zeitschriften, Abhandlungen und wichtigeren 


Patentschriften. Herausgegeben unter Mitw'rkung 
von L. Ludwig. Berlin, 1899. 8vo. 


This covers the industrial field as fully as 
the bibliography by Matthews (Smithsonian 
Miscellaneous Collections) does the scien- 
tific field, and both taken together are im- 
portant for students of the subjects. 
Répertoire générale, ou Dictionnaire méthodique de bib- 

liographie des industries tinctoriales et des industries 

annexes depuis les origines jusqu’ a la fin de l'année 

1896. Par Jules Garcon. Paris, 1899-1900. 

The first volume of this extensive work 
contains a chapter on the sources of chem- 
ical bibliography, in which the author fully 
recognizes the works issued under the aus- 
pices of this committee and those published 
by the Smithsonian Institution. The author 
writes: ‘‘ America yields to no nation in 
the matter of bibliography ; an American 
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devised the decimal system of bibliography, 
and Americans framed the Committee on 
Indexing Chemical Literature, of which the 
Reports, edited by Mr. H. C. Bolton, are 
found in the Proceedings of the American 
Association for the Advancement of Science, 
since 1883.’’ 


REPORTS OF PROGRESS, 


Dr. Alfred Tuckerman has completed and 
sent to the Smithsonian Institution a Sup- 
plement to his Index to the Literature of the 
Spectroscope, which covers the period from 
1887 to 1899. 

Dr. H. Carrington Bolton’s Second Sup- 
plement to his Select Bibliography of Chemistry, 
containing a list of 7500 chemical disser- 
tations is passing through the press ; it will 
form a volume of the Smithsonian Miscel- 
laneous Collections. 

Mr. A. G. Smith, of Cornell University, 
is engaged on an Index to the Literature of 
Selenium and Tellurium, which, it is expected, 
will be completed this summer. 

Dr. Frank I. Shepherd, Secretary of the 
Cincinnati Section of the American Chem- 
ical Society, plans a bibliography of the 
Alkaloids, 

Mr. Frank R. Fraprie, of the University 
of Illinois, Urbana, Il., writes to the Com- 
mittee that he contemplates preparing an 
Index to the Literature of Lithium. 

The Committee chronicles the new method 
of indexing chemical substances used by M. 
M. Richter in his Lexicon, and by the edi- 
tors of the Berichte der deutschen chemischen 
Gesellschaft, in which the references to or- 
ganic compounds are arranged under their 
empirical formule ; the Chairman of your 
Committee finds that Mr. Edwin A. Hill, 
of the U.S. Patent Office, has been engaged 
for more than two years in cataloguing 
chemical bodies under their empirical form- 
ule for convenience of his office. Mr. 
Hill’s system is adaptable to inorganic com- 
pounds as well as to those of carbon, and 
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differs from the German plan in the arrange- 
ment of the symbols, being much simpler. 
The method will be explained in print be- 
fore long. 

It is gratifying to note the increasing and 
continued interest in bibliography on all 
sides, and the Committee stands ready to 
encourage the movement in chemistry by 
practical assistance to those desirous of con- 
tributing to the now considerable list of in- 
dexes. Address correspondence to the Chair- 
man, at the Cosmos Club, Washington, D. C. 

Committee : 

H. Carrineton Botton, Chairman. 
F. W. CLarke (in Europe), 

A. R. LEeps, 

A. B. Prescott, 

ALFRED TUCKERMAN, 

H. W. WILEy. 


SCIENTIFIC BOOKS. 

A Text-book of Physics. By W. WATSON, 
A.R.C.8., B.Sc. (London), Assistant Professor 
of Physics at the Royal College of Science, 
London. London, Longmans Green & Co. ; 
New York, The Macmillan Company, 66 Fifth 
Avenue. Price, $3.00. 

This book deserves the careful attention of 
those teachers who are allowed with their stu- 
dents sufficient time to develop an elaborate 
course in general physics. It will be especially 
suited to their needs if their students are able 
to take an interest in the more abstract parts 
of the science. For those who are limited in 
time, or who are not in position to do rather 
advanced work, it will not be so useful. The 
book is almost as long as Atkinson’s ‘Ganot,’ and 
contains a much larger amount of matter that 
requires thought and study than that well- 
known work. In order to condense it as much 
as possible the author has excluded elaborate 
illustrations and descriptions of apparatus. 
The space thus gained is used for the discussion 
of elementary points of theory or for the men- 
tion of modern theories and results. The book 
is consequently not one which can be read 
hastily or with large omissions, and to go 
through it thoroughly with a class will require 
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at least four hours a week for a year. As a 
book of reference, both for students and teachers, 
it will be found to be of considerable value. 

The order in which the various subjects should 
be presented which are comprised under the 
general title of physics has always offered diffi- 
culties to the writers of text-books. Mr. Wat- 
son has used an order which to some extent is 
new, and which is designed to avoid anticipat- 
ing principles or theorems which have not been 
established. He has succeeded perhaps as well 
as anyone can in an effort in which complete 
success is impossible. The principal features 
of his arrangement, which are not of the con- 
ventional form, are: the development of the 
kinetic theory of gases under the head of Proper- 
ties of Matter, before the subject of Heat has 
been introduced ; the treatment of wave mo- 
tion on the surface of liquids in immediate an- 
ticipation of the subject of Sound, the subject 
of Wave Motion and Sound following Heat 
instead of preceding it in immediate depend- 
ence on Mechanics ; the division of the Electro- 
magnetic Relations of the Electric Current into 
two parts, separated by a considerable inter- 
val; and a similar division of Magnetism by 
the omission of Magnetic Induction from the 
chapters where it usually is given and its in- 
sertion later, just before the presentation of 
Electromagnetic Induction. 

The most serious defect in the book is the 
inadequate treatment of the subjects of moment 
of force and of the properties of the center of 
mass. Judging from what the author says in 
connection with his description of the properties 
of the physical pendulum, his treatment of these 
subjects and of others allied to them was de- 
termined because of the mathematics involved 
in a fuller presentation. It has, however, been 
demonstrated by experience that a method such 
as that used in Selby’s ‘ Mechanics’ furnishes a 
satisfactory foundation for the study of mo- 
ments of force and of the uniplanar motion of. 
rigid bodies, and that this method is easily com- 
prehended by students. The mathematics in- 
volved in it are no more difficult than those 
used throughout this book. 

We have noticed a few errors of statement, 
some of which may be mentioned, as they 
would embarrass a student. Thus (p. 27) the 
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measurement of a velocity does not require the 
determination of the change in the direction 
of motion; the discussion of Avogadro’s law 
(p. 171) contains a deduction of the Maxwell- 
Boltzmann theorem which is certainly illogical, 
the deduction being based on the constant rela- 
tion between the temperature and the kinetic 
energy of the molecules of all gases which was 
established by that theorem ; electricity is not 
energy (p. 673), although its manifestation re- 
quires the expenditure of energy ; electromotive 
force is not equivalent to difference of potential 
(p. 674), the former term including cases which 
cannot be described in terms of the latter ; the 
formula for the velocity of electric waves is 
given incorrectly on p. 858, and the mistake is 
repeated on p. 861, where Maxwell’s relation 
between the index of refraction and the specific 
inductive capacity is deduced from it by aseries 
of algebraic errors. 

One other matter needs to be noticed more 
particularly. In the section on the Liquefac- 
tion of Gases (p. 286), after giving an account 
of the method of Wroblewski, so efficiently 
employed by Olszewski, the author describes 
Dewar’s method, attributing its operation to 
the principle that when a gas expands against 
pressure it does work and hence becomes cooled. 
This principle was the one employed by Cail- 
letet and by Pictet in their successful attempts 
to liquefy gases. In their experiments the 
liquid product was obtained in the tube in 
which the gas was compressed, the gas emitted 
when the stopcock was opened acting as a pis- 
ton pushed out by the pressure of the gas left 
in the tube, and the cooling effect was, at least 
partially, due to the work done by this remain- 
ing gas and was experienced by it. When we 
examine the description of the Dewar method 
it appears that the expansion is so gradual that 
it cannot be considered even approximately 
adiabatic and that the gas which is cooled is that 
which has passed out of the chamber in which 
it is compressed. A comparison of this de- 
scription with that of the Linde method (p. 320), 
shows that the methods are alike in every es- 
sential particular, including the important fea- 
ture of ‘the regenerative process,’ and that 
the principle which applies to both of them is 
that which is so well explained by the author 
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on page 318. Surely it cannot be contended 
that different principles apply in the two cases 
because in the Dewar method the gas to be 
cooled is contained in a vessel in which the 
pressure gradually falls, while in the Linde 
method the supply of gas is renewed by a 
pump so that the pressure is kept approxi- 
mately constant. In view of the claims made 
by Linde (Wied. Ann. 57, p. 332), which have 
never been successfully controverted, such an 
account of the Dewar method should never 
have been given, or if given it should have 
been accompanied with some adequate justifi- 
cation for it. It is incumbent on the writer of 
a text-book to be unusually careful in making 
statements on disputed points, and particularly 
on questions of priority, since his opinions are 
naturally adopted by his readers as those of an 
impartial umpire. 

The book is well printed, its diagrams and 
illustrations are excellent, and it contains much 
new matter, and old matter put in a new way. 
It deserves to take a high place among the text- 
books of physics. 

W. F. MAGre. 

PRINCETON UNIVERSITY. 


ORNITHOLOGY. 


In ‘ The Birds of Rhode Island’ by Howe and 
Sturtevant, we have a very acceptable addition 
to the excellent lists already published of the 
birds of several of the States. Lists of this 
character are useful in bringing together the 
scattered notes pertaining to a given region, 
thereby saving the reader the time and trouble 
of hunting through many volumes. The au- 
thors have arranged their book in two parts: 
The first reviews the former publications on the 
birds of Rhode Island as well as the State col- 
lections, gives some details on migration, and a 
full account of the historic ‘Cormorant Rock’; 
the second part includes an annotated list of 
three hundred and three species, and a bib- 
liography of one hundred and eighty-five titles. 
Of the three hundred and three birds accredited 
to the State, two hundred and ninety are based 
on positive records, three have been exter- 
minated through the agency of man, and ten 
are placed in a hypothetical list as the evidence 
of their occurrence is not absolutely conclusive. 
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The most valuable matter to one interested in 
distribution is the list of one hundred and 
eleven breeding birds, which concludes the 
chapter on migration. The work, which was 
published privately, contains a little over one 
hundred pages, and is illustrated by six fairly 
good half-tone plates, representing nests or 
nesting sites. The text is good and we are 
glad to recommend the book to the consider- 


ation of the public. A. K. F. 


D. LANGE’s little book, ‘ Our Native Birds and 
how to protect them and attract them to our 
homes’* is one of the many popular treatises is- 
sued for the commendable purpose of awakening 
public interest in the protection of birds. To 
make the matter more available and easy of ref- 
erence the various subjects are treated in eight 
sections, some of which are further subdivided 
into chapters. Among the causes of the de- 
crease of song birds given by the author are lack 
of proper nesting places, lack of water, the Eng- 
lish sparrow, boys, collectors, birds on hats, and 
the cat (which, in the opinion of the reviewer, 
destroys more bird life than all the others com- 
bined). For the purpose of protecting the birds 
and encouraging them to come to the door yards 
he advocates planting trees, shrubs and vines for 
them to live in, putting up nesting boxes for 
breeding purposes, providing an abundance of 
water for drinking and bathing, and regular 
feeding in winter and during unfavorable 
weather generally. 

He very properly deprecates the killing of 
predaceous mammals and advocates protection 
for the birds of prey. We rather wish the 
chapter on ‘ Birds before Uncle Sam’ had been 
omitted, but the book as a whole is well got up 


and should be read by all bird lovers. 

A. K. F. 
BOOKS RECEIVED. 

A Treatise on the Theory of Screws. ROBERT STAWELL 
BaLL. Cambridge, The University Press; New 
York, The Macmillan Company, 1900. Pp. xix + 
544. 18s. 

The Contents of the Fifth and Sixth Books of Euclid Ar- 
ranged and Explained. M. J. M. Hitt, Cam- 
bridge, The University Press; New York, The Mac- 
millan Company, 1900. Pp. xii + 143. 

* Macmillan Co., 66 Fifth avenue, New York 

City. Price, $1.00. 
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Aberration and the Electromagnetic Field. GILBERT 
T. WALKER, Cambridge, The University Press ; 


New York, The Macmillan Company, 1900. Pp. 
xix + 96. 5s. 

Exploitation commerciale des foréts, M. H. VANUL- 
BERGHE. Paris, Gauthier-Villars, 1900. Pp. 155. 

Les Phénomeénes de Dissolution et leurs Application. V. 
Tuomas. Paris, Gauthier-Villars, 1900. Pp. 196. 

Tonometrie. F.M. Raouut. Paris, G. Carré and C. 
Naud, 1900. Pp. 116. 

L’ Elimination. H. Paris, G. Carré and C. 
Naud, 1900. Pp. 75. 

An Outline of the Theory of Thermodynamics. EDGAR 
BUCKINGHAM. New York and London, The Mac- 
millan Company, 1900. Pp xix -+- 205. $1.90. 


SCIENTIFIC JOURNALS AND ARTICLES. 


The Journal of Geology for May-June, 1900, 
opens with an article on ‘ Methods of Study- 
ing Earthquakes,’ by Charles Davison. Three 
methods of determining the epicenter are dis- 
cussed, depending respectively on the direction . 
of the force, the time of occurrence at successive 
points, and the intensity of the shock. Double- 
shock earthquakes are put into two classes: 
those in which two successive shocks, separated 
by an interval of fifteen seconds or more, pro- 
ceed from a single epicenter ; and ‘twin earth- 
quakes,’ having two foci whose impulses are 
due to the same initial stress. In these the in- 
terval between the two shocks varies from zero 
to a few seconds. E. R. Barbour describes 
‘Glacial Grooves and Striz in Nebraska,’ giv- 
ing the geographical distribution of glaciation 
and the direction of the strie. Charles E. 
Monroe notes a ‘New Area of Devonian Rocks 
in Wisconsin.’ The area is a small one near the 
northern boundary of Ozankee county in the 
vicinity of the village of Lake Church. He 
gives a list of Devonian fossils from this outcrop. 
C. R. Keyes contributes an article on ‘ Kinder- 
hook Stratigraphy.’ The data of recent deep 
well drillings along the Mississippi River are 
brought to bear upon the perplexing question 
of the correlation of the Kinderhook beds at 
Burlington, Ia., with those of Illinois and Mis- 
souri. In a paper on the ‘ Probable occurrence 
of a larger area of Nepheline-bearing rocks on 
the northeast coast of Lake Superior,’ Frank D. 
Adams describes thin secticns of rocks from a 
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magma rich in alkalis, and closely related to 
the nepheline-syenites. Hans Rusch discusses 
‘The Last Stage of the Ice Age in Central 
Scandinavia.’ He offers a new theory of the 
origin of the glacial lakes north of Christiana, 
whose beaches occur in the upper parts of the 
valleys to the south of the divide. In an ex- 
tended article Buckley continues his valuable 
discussion of the ‘ Properties of Building Stones’ 
which was begun in the number for February-— 
March, 1900. Editorial, Reviews, and a list 
of Recent Publications close this valuable num- 
ber with its varied table of contents. 
J. H.S. 

Terrestrial Magnetism and Atmospheric Elec- 
tricity for June contains the following articles : 

‘The Magnetic Observatory at De Bilt,near Utrecht,’ 
M. Snellen ; ‘Magnetic Intensity Variometers,’ M. 
Eschenhagen; ‘ Einige Bemerkungen zur Messung der 
Horizontal-intensitit des Erdmagnetismus Mittels 
des magnetischen Theodoliten,’ J. Liznar; ‘A Possible 
Cause of the Earth’s Magnetism and a Theory of its 
Variations,’ William Sutherland; ‘ BiographicalSketch 
of Dr. William Gilbert’ ( with portrait); ‘Somerecent 
Contributions to Terrestrial Magnetism,’ L. A. Bauer. 


SOCIETIES AND ACADEMIES. 
THE TEXAS ACADEMY OF SCIENCE. 


THE Annual Meeting of the Texas Academy 
of Science was held in the Chemical Lecture 
Room of the University of Texas on the morn- 
ing of June 18, 1900, President Simonds in the 
chair. 

The program offered was as follows : 


1. ‘The Nature of Justice,’ by Professor S. E. Mezes, 
University of Texas. 

2. ‘ The Development of the Present Texas Railway 
System,’ by R. A. Thompson, M.A., Engineer to the 
State Railroad Commission, Austin. 

3. ‘Mind and Brain,’ by Dr. Edmund Montgomery, 
Hemstead, Texas. 

4. ‘The Relation of the Work of the Sanitary En- 
gineer to the Public Health,’ by J. C. Nagle, M.C.E.., 
A. and M., College of Texas. 


The following papers were read by title : 


1. ‘Note on the Marte and Bluff Meteorites,’ by 
Professor O. C. Charlton, Baylor University, Waco. 

2. ‘My Experience with a Siphon Pipe-Line,’ by 
John K. Prather, B.S., Waco. 

3. ‘Fossils of the Fort Worth Limestone near 
Waco,’ by John K. Prather, B.S., Waco. 
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4. ‘Research Work done in Organic Chemistry at 
the University of Texas,’ by J. R. Bailey, Ph.D., and 
Messrs. 8. F. Acree, M.S., Louis Knox, Louis Kirk, 
and Omerod Palm. 

In his paper on the ‘ Nature of Justice,’ Dr. 
Mezes undertook to base the conception of jus- 
tice on the systems of legal justice of the most 
advanced nations, in so far as these systems 
are in agreement ; the ground for this position 
being that the conclusions are thus made to 
rest on a study of the best instances of justice 
that can be investigated. It was pointed out 
that there are three subdivisions to justice. 
The first subdivision defines and forbids the 
doing of wrong, either to private individuals or 
to the public; the legal basis here is the law 
of torts and the criminal law. The second de- 
fining the benefits that each individual receives 
from others and from society, points out those 
to whom return should be made for these bene- 
fits, and requires that such return be made; 
here the legal basis is the law of contract, and 
the little systematized law of the obligations 
that arise out of relations. The third subdi- 
vision deals with the proper procedure towards 
those charged with injustice, and the just treat- 
ment of the unjust, but how should they be 
treated and who should take them in hand; 
here the basis is the law of procedure, and por- 
tions of the law under the heads previously 
mentioned. Otherwise stated, under the first 
head the line is drawn separating liberty from 
license ; under the second specification is made 
of the individual’s debts and of the payment 
that honesty demands; under the third pro- 
vision is made for readjusting the balance that 
injustice has disturbed. In conclusion the 
speaker pointed out that justice requires each 
man to consider his capacities, the deserts of 
others, their needs, and all the other relation- 
ships in which he finds himself, and then to do 
his part as the particular social member that he 
is. 

Mr. Thompson discussed the development of 
the present railway system of Texas and illus- 
trated by map and diagram the progress of con- 
struction from the inception of the first line to 
the present time. The first railway charter 
was granted in 1836. The first road to begin 
construction was the Buffalo Bayou, Brazos and 
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Colorado R. R. in 1852 near Harrisburg. It is 
now known as the Galveston, Harrisburg and 
San Antonio Railway. Construction on the 
Houston and Texas Central R. R. began in 
1853; on the Galveston, Houston and Hender- 
son in 1854; and on the Texas and Pacific in 
1856. By 1860, 284 miles of railway were in 
operation in Texas; by 1870, 583 miles; by 
1880, 2581 miles; by 1890, 8486 miles; and by 
1900, 9869 miles. Texas has donated to the 
railways of the State 34,179,055 acres of public 
land, or 53,405 square miles, or one-fifth of its 
total area. This territory would form a State 
as large as Arkansas. 

Of the States of the Union Texas is third in 
railway mileage. Were it as well developed in 
proportion to area as Illinois it would have 
50,759 miles; if as well as Pennsylvania, it 
would have 57,900 miles of railway. 

The effect upon the mileage of the State re- 
sulting from the donation of land to the rail- 
ways was also shown. 

Professor Nagle’s paper dealt with a few of 
the more important questions which present 
themselves to the sanitary engineer and their 
relation to public health. Statistics regarding 
the death rate from preventable diseases were 
given, special attention being devoted to typhoid 
epidemics as affected by impure water supplies. 
Methods of water purification were described 
and their relative values discussed and the 
necessity of preventing water waste emphasized. 
Methods of sewage treatment and garbage dis- 
posal were similarly treated, and figures given 
to show the degree of purification attainable. 

It was pointed out that during the past fifty 
years the medium age of man has been in- 
creased about 25 per cent. and this was attrib- 
uted to the marvelous discoveries in bacteriol- 
ogy. That the sanitary engineer has provided 
means to greatly diminish the death rate due 
to bacteriological diseases there can be no 
question. The remarkable vitality of certain 
forms of bacterial life under what appear to be 
unfavorable conditions was illustrated by refer- 
ence to actual examples as were also the effects 
attained by changes in water supplies and the 
treatment of sewage. 

The speaker took the position that the engi- 
neer should not only execute such works as 
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may be entrusted to him but should endeaver 
in every legitimate way to mould public opinion 
in such matters, and furthermore, that when 
the fact is recognized that the assistance of the 
engineer is often-times as necessary as that of 
the physician, then will a more sanitary condi- 
tion exist, especially in the cities and towns of 
the south and west. 

The following officers were elected for the 
ensuing year: President of the Academy, 
Henry Winston Harper, M.D., F.C.S., Profes- 
sor of Chemistry in the University of Texas ; 
Vice-President, O. C. Charlton, Professor of 
Science in Baylor University, Waco; Secre- 
tary, Frederic W. Simonds, Ph.D., Professor of 
Geology in the University of Texas ; Treasurer, 
R. A. Thompson, M.A., C.E., Engineer to the 
Texas Railroad Commission, Austin ; Librarian, 
Wm. L. Bray, Ph.D., Professor of Botany in 
the University of Texas ; other Members of the 
Council: H. L. Hilgartner, M.D., Austin; J. 
C. Nagle, M.A., M.C.E., Professor of Engi- 
neering in the Agricultural and Mechanical 
College of Texas, and T. U. Taylor, M.C.E., 
Professor of Applied Mathematics in the Uni- 


versity of Texas. 
F. W. 


DISCUSSION AND CORRESPONDENCE. 
EPITROPISM, APOTROPISM AND THE TROPAXIS. 


IN an article published in ScreNcE for July 
13, 1900, entitled ‘The Structure and Signifi- 
cation of Certain Botanical Terms,’ I men- 
tioned epitrepism, apotropism and tropaxis as 
among terms of that kind which I had long per- 
sonally used but never before published. The 
following notes illustrate the manner in which I 
originally used them in my college lectures 
and, in rewriting them, I have found it con- 
venient to retain in part their original didactic 
style. It is not my present purpose to com- 
pare my method of treating this subject with 
the methods of other writers, and I shall there- 
fore not refer to them. 

The archetype, or elemental form, of every 
highly organized plant, especially every pheno- 
gam, is a simple erect shaft, which becomes 
the main shaft of the mature plant. As the 
main shaft increases in growth from the plant- 
let secondary shafts spring from it, those from 
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the upper portion becoming branches and those 
from the lower portion becoming roots. The 
primary or main shaft has two axes, a longi- 
tudinal and a transverse. In endogenous plants 
the longitudinal axis, although always existent, 
is seldom visually well defined. In the woody 
exogens, however, its position is clearly marked 
by the central pith. The transverse axis is 
visually inconspicuous in all plants but no 
structural or functional portion has a more 
real existence than has this axis. Its location 
is in a discoid portion of the main shaft, and 
from it the upward and downward growth- 
forces diverge, or turn in opposite directions. 
I have therefore called it the tropaxis. The 
condition, or manifestation of growth-force, 
which is normally exhibited by the part of the 
plant above the tropaxis I have called apo- 
tropism, and that exhibited by the part below 
the tropaxis, epitropism, as explained in the 
former article. Therefore while growth of the 
respective parts is, in a general way, toward 
and from the earth it may more distinctively be 
said to proceed in opposite directions from the 
tropaxis. 

Epitropism and apotropism reside potentially 
in the individual cells of the growing parts of 
the plant. Each condition is normal in its own 
division and in the ordinary growth of the 
plant each is stable as a physiological balance 
to the other. Both epitropism and apotropism 
are, however, less stable in some plants than 
in others, in which cases the normal condition 
is, at certain points, exchanged for the opposite 
condition. That is, under circumstances pres- 
ently to be mentioned, cells that are normally 
apotropic change to an epitropic condition, when 
secondary roots or aérial rootlets result; and 
under other circumstances epitropic cells un- 
dergo the reverse change, when suckers or new 
plants result. Again, there is a kind of both 
epitropism and apotropism due to special physi- 
ological causes. Therefore there are not less 
than three kinds or grades of epitropism and 
apotropism, 

The normal apotropic condition of that part 
of the plant which is above the tropaxis may 
be called primary apotropism. It is that mani- 
festation of growth-force which is concerned in 
giving form and character to all that part of 
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the plantabove ground. Secondary apotropism 
is that condition which results in the change 
of small clusters of cambium cells at certain 
points upon the roots of a plant from their nor- 
mal epitropic to a complete apotropic condition. 
It is this change which results in the production 
of suckers or new plants. Secondary apotropism 
is sometimes spontaneous and sometimes due to 
exciting causes, among which is the infliction 
of wounds. Spontaneous results are seen in 
the abundant suckers which rise from the roots 
of the Silver-leaf poplar, and those caused by 
wounds are seen in the suckers which freely 
rise from the spade-wounded roots of the gar- 
den cherry tree. Another interesting exam- 
ple of secondary apotropism, which is ac- 
companied by secondary epitropism, is seen 
in the method of propagating willows and 
cottonwood trees which is sometimes practiced 
on our prairie soils. Poles are cut down, 
trimmed, notched at intervals with the ax, 
and buried in furrows of moist earth. Clusters 
of primary apotropic cambium cells adjacent 
to those wounded by the ax take on secondary 
apotropic action and suckers result, which are 
well nourished in their early stage from the 
poles. Special apotropism will be presently 
mentioned. 

The three grades or kinds of epitropism 
proper, are primary, secondary and special, all 
of which are distinct from the ordinary epi- 
tropism of gravitation. The latter is plainly 
mechanical and is conspicuously observable in 
the drooping of branches and in the downward 
curving of the stems of heavy fruits. Primary 
epitropism is confined to that part of the plant 
below the tropaxis where it is a balancing, 
but in some sense an opposing force to primary 
apotropism. It is secondary epitropism which 
is manifested in the production of secondary 
roots and aérial rootlets. It may be spontaneous, 
when it constitutes one of the acquired habits 
of the plant in which it occurs, or it may be 
due to accidental circumstances. In each case 
clusters of apotropic cambium cells take on 
epitropic action and form, not adventitious 
buds, as is the normal habit of such cells, but 
aérial rootlets or true roots. The aérial rootlets 
of the ivy and the frequent rooting of creeping 
plants are familiar examples of spontaneous 
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secondary epitropism, and the ready rooting of 
cuttings of the grape and the common currant 
are equally familiar examples of secondary 
epitropism resulting from wounds and contact 
with moist earth. The Banyan tree presents a 
remarkable case of spontaneous secondary epi- 
tropism. Pseudo-branches of this strange tree, 
or branches which seem to have become epi- 
tropically surcharged, begin a rapid growth 
toward the earth, perhaps aided by gravitation. 
When the distal end has reached the earth true 
roots spring from it and penetrate the soil, and 
a new tropaxis is formed immediately above 
them. Above the tropaxis the shaft assumes 
a fully apotropic condition and sends forth 
branches some of which repeat the process de- 
scribed until the added shafts form a vitally 
united grove. 

The tropic balance is so stable in some plants, 
the oaks and walnuts for example, that it is 
difficult if not impossible to produce in them 
either secondary epitropism or secondary apo- 
tropism. Therefore, the forester propagates 
these trees only from the seed. In other 
plants, however, the tropic balance is so un- 
stable that propagation is readily accomplished 
by cuttings and layers, success in these cases 
being due to secondary epitropism. In the 
case of cuttings the fragments of apotropic 
branches which are used for the purpose become 
the main stems of the new plants, a new tropaxis 
forming in each just above the end which is in- 
serted into the moist earth, and whence the 
new roots spring. It is an interesting fact, as 
illustrated by the grapevine and the common cur- 
rant bush that those plants which most fully and 
readily manifest secondary epitropism as a con- 
sequence of wounds seldom manifest it spon- 
taneously. So persistent are cuttings of the 
currant bush, for example, in producing roots 
when inserted into moderately warm, moist 
earth, that they do so even when otherwise 
subjected to wanton violence. As a result of 
one of my experiments when the distal or upper 
end of the cutting, instead of its proximal or 
lower end was inserted into the soil, roots and 
a new tropaxis were produced there as they 
were at the proximal end of those which were 
not reversed; and branches sprang from the 
axillary buds, as they did in the other cases. 
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Examples of special epitropism and apotro- 
pism are seen in the epitropic curve of the pe- 
duncle of nodding flowers and the subsequent 
erection of some of them with the seed-laden 
ovary against gravitation, under the influence 
of fertilization of the ovules. The Western 
Primrose, Dodecatheon medea is a good example 
of this kind. Special epitropism alone, under 
the same influence, is seen in the laying of its 
fertilized ovary upon the ground by Cyclamen 
Europeum, and in the thrusting of its fertilized 
ovary beneath the soil by the common peanut 
plant. 

As a rule, the growing parts of every plant, 
except its tropaxis, is under the influence of 
either epitropism or apotropism, but other parts 
of some plants are also neutral or atropic. This 
condition exists in the slender organs called 
runners such, for example, as those of the 
strawberry above ground and the so-called 
stems of the potato under ground. The straw- 
berry runner begins its growth just above the 
tropaxis, assumes a horizontal position, in- 
creases only at the terminal point and shows 
no tendency to differentiate in form or either 
to rise or enter the soil until it has reached con- 
siderable length. Then suddenly both epitropic 
and apotropic action takes place in the terminal 
cells which results in a new and perfect plant, 
rooted in the soil and becoming wholly independ- 
ent by the withering of the runner from which 
itsprang. The function of the runner was that 
of a temporary vehicle for the dispersion of the 
species and purveyor of primary subsistence for 
the new plant. Among the ordinary roots of 
the potato plant atropic underground runners 
are produced at the distal end of each of which 
the potato, a tuberous branch having embryonic 
buds, isformed. In these buds apotropism is po- 
tentially developed but temporarily suspended. 
The function of these runners is that of one 
method of propagating the species and the 
storing of subsistence for the future plants. 

It need not be mentioned that the foregoing 
condensed notes contain the statement of no 
new fact or principle, but I am confident from 
my former use of this method of presenting the 
subject that they possess some educational 
value. I also claim that the special terms [ 
use are more expressive and convenient than 
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are some others which are used with reference 


to the same subject. 
CHARLES A. WHITE. 


SMITHSONIAN INSTITUTION, 
July 12, 1900. 
INITIATION OF NEW ELEMENTS IN FOSSIL 
FAUNAS. 


THE constantly growing refinement in inves- 
tigative method that is demanded by every 
branch of geological science has caused even 
the most familiar phenomena to be examined 
from new view-points. In no department of 
geology has this change of position been more 
marked than in paleontology. In problems of 
geological correlation and comparative chronol- 
ogy the individual species of fossils have come 
to be considered more from the standpoint of 
dependent components of complex faunas than 
as mere isolated accidental factors. 

With this closer study of organic remains and 
in their consideration broadly as distinctive as- 
semblages or faunas, there has arisen a ten- 
dency on the part of paleontologists to give new 
meanings to old conceptions. Conspicuous 
among examples of this sort is a decided prone- 
ness to push backward the geological time di- 
visions. 

As an illustration, the appearance of an Or- 
dovician type among fossils occurring in recog- 
nized Cambrian is pointed out as profoundly 
significant. The occurrence of several such 
younger factors among older ones has given 
grounds for proposing to lower the basal line of 
the newer terrane notwithstanding the great 
preponderance of the older forms of life. 

The initial appearance of younger or newer 
faunal elements is no doubt highly significant, 
but it can hardly have the transcendent im- 
portance often ascribed to it. The importance 
of all such events is fully recognized. When, 
however, it comes to making one or a few fac- 
tors of this kind overbalance predominating 
older elements some caution is necessary. 

We can hardly consider a new faunal age to 
begin with every initial introduction of a new 
faunal element. Faunas have their beginnings 
far down in depths of older faunas. They ex- 
pand, displace the older elements and culmi- 
nate. They decline and fade away far up 
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among still newer faunas. We have analogous 
examples in the progress of nations. The initi- 
ation of a new element does not indicate a new 
dynasty. A new political movement has its 
birth amid a multitude of conflicting elements. 
It may grow in importance and finally displace 
the existing government. Only when it has 
overcome the older, ruling powers is a new 
régime inaugurated. Not until then does the 
nation acquire a new name. There are long 
steps between the initiation of a new element 
and the initiation of a new régime. 

So, also, the relative geological ages of rock 
sections more or less remote from one another 
is now capable of being determined with great 
accuracy by methods other than the use of fos- 
sils. Modern stratigraphy rests upon grounds 
wholly different from what it did even a few 
years ago. The exact position of a terrane in 
the general geologica] column is now not so im- 
portant as the relative local position with ref- 
erence to known associated formations. Faunal 
age has ceased to be any longer a vital consid- 
eration to the geologist. When he has found 
out what are the geological units, or terranes, 
and their relations to one another, he cares 
little or nothing about what biotic age is as- 
signed. He has in his possession the skeleton 
frame work which he can, at his leisure, clothe 
with flesh and blood. No subsequent finding 
of ‘ Devonian’ fossils in one part, ‘ Carbonifer- 
ous’ forms in another, or even ‘ Tertiary’ spe- 
cies underneath all will change the ascertained 
relative position of his units. The disputes of 
‘exact geological age’ according to a standard 
that he no longer recognizes as infallible or es- 
sential, concern him little. If the question of 
‘ geological age’ or rather ‘biotic age’ can be 
settled even approximately satisfactory to all so 
much the better. If not, his stratigraphic work 
can go on without interruption. Questions as 
to age according to this criterion or that, are 
left for those who have more time than he to 


answer them. CHARLEs R. KEYEs. 


RAPID CHANGES IN THE STRUCTURE OF THE 
CORONA. 

To THE EDITOR OF SCIENCE: The question 

as to whether rapid changes take place in the 

structure of the corona is an interesting one. 
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J send you an observation apparently indicat- 
ing such a change in certain features. The 
phenomenon was observed independently by 
three members of the party with which I was 
connected. 


| 


The accompanying sketch is an outline of the 
corona drawn by Mrs, Clayton during totality 
at Wadesboro, N. C., on May 28, 1900. At the 
beginning of totality the polar streamer marked 
« in this sketch appeared convex toward the 
zenith but rapidly flattened and toward the end 
of totality appeared flat or concave toward the 
zenith as represented by a’ in the smaller 
sketch. There appeared to be other changes 
taking place in the corona but these I thought 
might be explained by more detail becoming 
apparent as the eye became accustomed to the 


darkness. 
H. HELM CLAYTON, 
BLUE HILL METEOROLOGICAL OBSERVATORY, 
July 4, 1900. 


NOTES ON INORGANIC CHEMISTRY. 

In the March number of Leopoldina, which 
is published at Leipzig and is the official organ 
of the Kaiserlichen Leopoldinisch-Carolinischen 
deutschen Akademie der Naturforscher, ap- 
peared an article by Professor F. Fittica of 
Marburg, in which he claims by heating amor- 
phous phosphorus to 200° or lower with am- 
monium nitrate, to have converted the phos- 
phorus partially into arsenic. He even assigns 
to arsenic the formula PN,O and writes the 
equation for the reaction 


2P + 5NH,.NO, =(PN,O),0, + 10 H,O + 8N). 
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Apparently from the relative obscurity of the 
journal in which the paper was published, these 
remarkable claims seem to have attracted little 
notice till quite recently, but in the last Berichte 
Professor Clemens Winkler of Freiberg takes 
up the subject and shows that Fittica’s con- 
clusions rest upon an ‘ungeheueren Irrthum.’ 
Most phosphorus contains more or less arsenic— 
up to 2.64 %—derived from the sulfuric acid 
used in its manufacture. That Fittica claims 
to have converted eight to ten per cent. of 
phosphorus into arsenic Winkler considers 
merely an estimate. To prove the matter posi- 
tively Winkler took a specimen of carefully 
washed and dried amorphous phosphorus and 
oxidized it in two gram portions with (1) am- 
monium nitrate, with (2) dilute nitric acid, 
with (3) chlorin, and with (4) alkaline hydro- 
gen peroxid. The percentages of arsenic 
found in the phosphorus were as follows : 


(1) Oxidation with ammonium nitrate ( Fit- 


(2) Oxidation with nitric acid..................... 1.925 % 
(4) ‘* hydrogen peroxid ........... 1.920 


This shows conclusively that all the arsenic 
obtained by the oxidation of phosphorus by 
ammonium nitrate was originally present in 
the phosphorus. 

The closing paragraph of Dr. Winkler’s paper 
is worth quoting entire:* ‘‘ It must be admitted 
that this occurrence, the consideration of which 
Ihave most unwillingly undertaken, has a very 
grave background. It almost seems as if of 
late in the pursuit of inorganic chemistry, there 
is present a dangerous tendency to enter upon 
speculations, without paying any attention to 
that thoroughness which has heretofore charac- 
terized German research. For the cases multi- 
ply where it is apparent that the theory has 
been first formed, and then the effort made to 
find the facts one wishes to find, or where one 
starts out from what the Leipzig physiologist 
Czermak calls ‘inaccurately observed facts,’ 
and hence soon falls into error. The reason 
for this is to no small degree to be found in the 
fact that the art of analysis has suffered an un- 
fortunate retrogression. I use the word art in- 
tentionally, for between analysis and analysis 


*Ber. d. deutsch. chem. Gesell. 33: 1696 (1900). 
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may be a difference as great as that between 
the work of the sculptor and of the stonemason. 
Analytical skill is not to be expected of the 
physicist, whose field of research with the de- 
velopment of electrolysis begins to encroach 
more and more upon the domain of inorganic 
chemistry ; but even without this he can make 
great attainments in his own province. But 
physical chemistry is by no means identical 
with inorganic chemistry ; for inorganic chem- 
istry, so far from being a secluded science, pre- 
sents an unlimited number of problems, whose 
solution must be sought along quite other lines 
than those indicated by the theory of ions. 
The really successful carrying out of inorganic 
chemical research is only possible for the man 
who is not merely a theoretical chemist but also 
an expert analyst, not only a practically trained, 
mechanical workman, but a thoughtful educated 
artist ; the theory of every operation he carries 
out must be very clearly in his mind, stoichi- 
ometry must be transformed for him into living 
flesh and blood, and in all that he does, he 
must be inspired by an esthetic spirit, by a 
sense of order and neatness, and above all by a 


desire for the truth.’’ 


NOTES ON OCEANOGRAPHY. 
THE NOMENCLATURE OF SUBMARINE RELIEF. 


At the Berlin International Geographical 
Congress a committee was appointed to discuss 
methods of naming the forms of submarine re- 
lief. That some common system should be 
adopted is plain, yet a vigorous paper by Dr. A. 
Supan sustains the thesis that the existing no- 
menclature is both insufficient and ill-advised. 
He proposes an almost wholly new scheme in- 
tended to remedy these shortcomings (Peter- 
mann’s Geog. Mittheilungen, vol. 45, p. 177, 
1899, with map). In several important respects 
his system stands in contrast with the usage 
which has gradually grown up and has crystal- 
lized in the maps published by Sir John Murray 
in the Summary Report of the Challenger Ex- 
pedition and in Murray’s supplementary chart 
recently printed in the Geographical Journal 
(Vol. XIV., p. 426, 1899). 

The depressions are, by Murray, in the main 
generically differentiated and named on a 
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purely bathymetric basis, forty-three of them 
over three thousand fathoms in depth being 
called ‘ deeps,’ and each of fourteen shallower 
depressions receiving the name ‘basin.’ Supan 
objects to this method and emphasizes the ex- 
pedience of so naming these forms that their 
orographic relationships may appear. Thus 
his ‘ Atakama-Graben’ is so distinct an oro- 
graphic unit that it does not seem well to refer 
to this great trench only under the names of 
the five ‘deeps’ which Murray has mapped off 
the cdast of Chili. Throwing out the term 
‘deep’ entirely, Supan has used ‘ Becken’ 
(basin), ‘Graben’ (trough), ‘Mulde’ and 
‘Bucht’ (for which satisfactory translations 
into English are desired). These are intended 
to describe all the types of depression yet 
discovered outside of the continental shelf. 
They are distinguished by form, not by absolute 
depth. The principle is a good one; yet it 
does not follow that the bathymetric element in 
our charts should be entirely restricted to what 
the isobaths tell us. Murray’s ‘deeps’ are far 
too interesting and important not to deserve 
special names, and his system might well be 
combined with that of Supan. We think it 
would be to their mutual benefit. 

The chief difference in the naming of eleva- 
tions appears in Supan’s ‘Schwelle’ (Swell) for 
Murray’s ‘Plateau’; the German term cer- 
tainly seems the more fitting. 

But a still greater contrast between the two 
systems subsists in the names given to indi- 
vidual elevations and depressions. Here again 
it is a matter of the principle involved. Mur- 
ray has watched the growth of the older nomen- 
clature, and, with the traditon of the naturalist 
in his support, has given preference to names 
having the priority. These names were given 
at various times and but slowly. Exploring 
vessels, commanders and naturalists were com- 
monly honored in the application of their names 
to the newly discovered basins, deeps, ridges 
and plateaus. Supan properly dwells upon the 
fact that these names give no clue to the loca- 
tion of the corresponding forms. He, on the 
other hand, employs the one principle of giving 
submarine forms names which will relate them 
at once to well-known parts of the continents 
or to the grand ocean basins. His ‘ Fidschi- 
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Becken’ is Murray’s ‘Gazelle Basin,’ his 
‘Japanischer Graben,’ the famous ‘ Tuscarora 
Deep,’ and his ‘ Atlantische Schwelle’ include 
the ‘Dolphin,’ ‘Connecting’ and ‘Challenger 
plateaus of Murrays maps. One consequence 
of the difference in method is that but six of 
Supan’s names are identical with those of 
Murray, although thirty-nine of the former 
and fifty-six of the latter relate to the same 
portion of the sea-bed. Such a state of 
affairs needs immediate attention if confusion is 
to be avoided in the future. Some of Supan’s 
terms, e. g., ‘ Chilenisch-Peruanisches Becken,’ 
are, at the least, inconvenient; the ‘ Nord- 
meer Becken’ ‘Murray’s Arctic Basin’) is to 
the Anglo-Saxon ear possibly ambiguous. 
Yet, on the whole, Supan’s names are well 
chosen. 

In the two systems sharper definitions of the 
terms ‘plateau,’ ‘swell,’ ‘ridge,’ ‘ bank,’ ‘rise,’ 
‘trough,’ and ‘basin’ are necessary. As yet 
we have no clear statement as to the character- 
istic features of any one of them. Size, shape, 
depth and slopes should have some sort of limi- 
tations for each type, and, difficult as it may be 
to set bounds where one type passes into 
another, yet, for purposes of presentation and 
of understanding the subject of submarine 
topography, we believe that the attempt should 
be made. In any case, it is manifest that we 
have not, at the present time, secured a com- 
plete list of even the larger forms of the sea- 
bottom. The recent discoveries of the ‘ Moser 
Deep,’ the ‘Nero Deep’ and the ‘ Reykjanaés 
Ridge,’ the last-mentioned is the best known of 
all the great basins, show this conclusively. 
When, in addition, we reflect that the lesser 
details of suboceanic relief are yet to be deter- 
mined, we may well ask if the future more or 
less complex system of nomenclature should be 
definitively impaired by too close adherence to 
the doctrine of priority, or, on the other hand, 
by a too hasty acceptance of new views. What 
is needed is a classification of forms which will 
include not only those already discovered but 
also the many expected in future exploration. 
It is to be hoped that the committee will suc- 
ceed in finding out the right way. In one re- 
spect their task is comparatively light; if 
changes in the existing nomenclature are neces- 


SCIENCE. 


149 


sary, they will now meet with a minimum of 
prejudice either academic or of other sort. The 
habit of but one generation, and, indeed, of but 
a few of the world’s broadest and best trained 
scientific men needs to be affected in order to 
secure a firm foundation upon which may be 
based a classification suitable for needed ex- 
pansion. 


THE LITHOLOGY OF ANCIENT MARINE SEDI- 
MENTS. 


ATTENTION should be called to the elaborate 
‘Contribution A |’étude micrographique des ter- 
rains sédimentaires’ by Cayeux (Mémoire de la 
Soc. Géol. du Nord, t. iv, Mém. No. 2, Lille, 
1897). He concludes, after a painstaking study 
of the Cretaceous sediments of France and of 
England, that the chalk must be regarded as 
having been deposited in comparatively shallow _ 
water. It is thus important to note that the 
doctrine of Continental permanence is not in- 
validated by this latest and most detailed ex- 
amination of the London and Paris Basin beds. 
Cayeux proposes to add to our classification of 
oceanic sediments by recognizing, with the ter- 
rigenous and pelagic deposits, a third class, the 
‘ benthogenic,’ which are composed principally 
of the remains of bottom organisms. Examples 
are cited in the bryozoal beds of Senonian lime- 
stones and in the Cretaceous strata made up 
essentially of sponge spicules, his ‘ spongolith.’ 
He discusses at length the problem of glauconite, 
and finds conclusive evidence that it may be 
found either by the intervention of decaying 
animal matter or by simple secondary crystalli- 
zation in the absence of organic substance. 
He lays stress on a new class of ancient marine 
sediments distinguished from the more usual 
sandstones by the presence of a high pro- 
portion of silica soluble in alkalies (allied to 
opal). While the rock may consist of from 76 
to 92 per cent. of silica, no more than 50 per 
cent. is clastic quartz, the rest of the silica 
being accounted for by this soluble diagenetic 
form. This type of sandstone, the ‘ gaize’ of 
French geologists, Cayeux would have perma- 
nently introduced into our classification of 
sediments. 

REGINALD A. DALY. 

HARVARD UNIVERSITY. 
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ZOOLOGICAL NOTES. 


A sHoRT time ago two tusks of an African ele- 
phant were noted in SCIENCE, weighing respec- 
tively 224 and 239 pounds. Messrs. Tiffany & 
Co., in whose rooms these tusks are now on 
exhibition, have kindly given the following 
measurements of these huge tusks: Length 10 
feet and } inches and 10 feet 3} inches; cir- 
cumference 23 inches and 244 inches. Sir 
Samuel Baker gives the weights of the two 
largest tusks that came under his observation 
as 188 and 172 pounds, but says that the aver- 
age weight of a pair of tusks of the African 
elephant is 140, one being usually about ten 
pounds heavier than the other. 

The weight of the tusks of the extinct Elephas 
ganesa is unknown, but so far as the dimensions 
can be taken from a cast the measurements are 
as follows: Length 12 feet 4 inches, circum- 
ference 2 feet 3 inches. 

One of the largest, if not the largest, of Mam- 
moth tusks is one brought from Alaska by Mr. 
Jay Beach of Oakland, Cal. This is 12 feet 10 
inches long and 22} inches in circumference 
and weighs about 200 pounds. The average 
Mammoth tusk is from 7 to 9 feet long and 60 
to 80 pounds in weight. 

The tusks of the Mastodon seem as a rule to 
be a little more robust than those of the Mam- 
moth and to taper more rapidly, a large tusk is 
9 feet 4 inches long and 23 inches in circum- 
ference. 

A large deposit of fossil bones has been found 
near Kimmswick, Mo., and excavations are 
being made by a company formed for that pur- 
pose. Many bones of the Mastodon have been 
exhumed as well as those of Bison and other 
animals. The locality is thought to have been 
an ancient salt lick about which the animals 
became mired as at Big Bone Lick, Kentucky. 

A miner has filed a claim in Death Valley, 
California, for the purpose of excavating the 
bones of three Mastodons which were discovered 
in the spring of this year and another claim 
has been taken out for mining a Pliocene whale 
in southern California. 


Dr. J. L. WoRTMAN recently called my at- 
tention to the fact that text-books of compar- 
ative anatomy state that the lachrymal bone is 
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wanting in pinnipeds, at the same time saying 
that his own belief was that examination of 
good specimens would show that this bone was 
present in young animals. Material in the U. 
S. National Museum enabled me to complete- 
ly verify Dr. Wortman’s prediction, for the 
lachrymal is present in foetal or very young 
fur seals, Callorhinus, although at an early date 
it fuses so completely with the maxillary that, 
as a rule, all traces of it are lost within a 
month or six weeks after birth. 

The lachrymal is a thin, scale-like bone, ap- 
plied to the posterior face of the orbital portion 
of the maxillary and in a small fcetus there isa 
distinct lachrymal process and lachrymal fora- 
men, the bone projecting slightly beyond the 
maxillary. At this stage the growth of the 
lachrymal is arrested and the maxillary soon 
comes to project beyond it, while later on the 
two bones fuse and all trace of the lachrymal 
is lost. The same thing evidently occurs in 
Otaria and Eumetopias, as in skulls of the young 
of these two genera the lachrymal is indicated 
by a suture which is completely obliterated in 
adult animals. F. A. Lucas. 


BOTANICAL NOTES. 
GENERA OF AMERICAN GRASSES. 


PROFESSOR LAMSON-SCRIBNER, Agrostologist 
of the United States Department of Agriculture, 
has issued as Bulletin No. 20, a useful little 
book of about two hundred pages, bearing the 
title of ‘American Grasses, III,’ containing 
descriptions of the tribes and genera of the 
grasses of North America. Each one of the 
157 genera is illustrated by drawings of the 
plant with enlarged details of spikelets, flowers, 
grains, etc. These genera are distributed among 
the thirteen commonly recognized tribes as fol- 
lows : Maydeae, 4; Andropogoneae, 9 ; Oster- 
damiae, 4; Tristegineae, none ; Paniceae, 11; 
Oryzeae, 7; Phalarideae, 3; Agrostideae, 26 ; 
Aveneae, 8; Chlorideae, 13; Festuceae, 40; 
Hordeae, 11; Bambuseae, 1. Ample keys 
make it easy to distinguish the tribes and 
genera, and the descriptions of both are full 
and apparently well drawn. This volume 
closes with a bibliography of works cited on its 
pages, and an index of Latin and English 
names. 
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WEEDS OF THE NORTHWEST TERRITORIES. 

THE bulletin on ‘ Noxious Weeds and How to 
Destroy Them,’ prepared by T. W. Willing, 
Territorial Weed Inspector, and published by 
the Department of Agriculture of the Govern- 
ment of the Northwest Territories of Canada, 
contains matter of botanical as well as agri- 
cultural interest. It is curious to notice that 
some plants which elsewhere are never thought 
of as weedy in their habits are catalogued in 
the ‘list of the worst weeds.’ Thus we find 
that Hierochloe borealis (now known as Savastana 
odorata) is spoken of as ‘ one of the most trouble- 
some weeds in the Northwest Territories.’ One 
is surprised at finding in the ‘list of worst 
weeds’ such elsewhere harmless plants as the 
common white anemone (Anemone dichotoma), 
the golden fumitory (Corydalis aurea), the 
spider flower (Cleome integrifolia), the erect 
cinquefoil (Potentilla norvegica), Silver-weed 
(Potentilla anserina), etc.; and also that some of 
the most common weeds of other regions are 
omitted, for example, crab-grass (Panicum 
sanguinale), green foxtail (Chaetochloa viridis), 
yellow foxtail (C. glauca), jimson weed (Datura 
stramonium), purslane (Portulaca oleracea), ox- 
eye daisy (Chrysanthemum leucanthemum), bur- 
dock (Arctium lappa) and dandelion (Taraxacum 
taraxacum), 


THE FERNS AND FLOWERING PLANTS OF OKLA- 
HOMA. 


PROFESSOR E. E. BoeveE, of the Oklahoma Ex- 
periment Station, publishes as Bulletin 45 a list 
of the ferns and flowering plants of Oklahoma. 
It is the first attempt at such a catalogue, and 
the author disclaims completeness for it, yet it 
is more than ordinarily interesting, since so 
little has been published in regard to the flora 
of the territory that it is to most botanists a 
terra incognita. Looking over the list we find 
13 Pteridophyta, but one Gymnosperm (Juni- 
perus virginiana), 99 Gramineae, but one Orchid 
(Gyrostachys gracilis), 131 Compositae, etc. 
There are 30 species of trees, including hickories 
(3 species), the black walnut, cottonwood, 
willows (3), oaks (5), hackberries (2), elms (2), 
mulberry, sycamore, hawthorn, wild plum, 
red-bud, honey locust, Kentucky coffee-tree, 
box elder, China tree, woolly buckthorn, per- 
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simmon, and ashes (2). One is struck by the 
absence from this list of bass-wood, crab apple, 
wild cherry, maple, ironwood, and birch. 
Among herbaceous plants we notice 12 species 
of Eragrostis, 13 of Panicum, 15 of Polygonum, 
5 of Astragalus, 7 of Lespedeza, 6 of Psoralea, 14 
of Euphorbia, 4 of Convolvulus, 6 of Ipomoea, 7 
of Verbena, 6 of Physalis, 6 of Solanum, 8 of 
Plantago, 6 of Artemesia, 10 of Helianthus, etc. 
There is no Lilium, Taraxacum, Hepatica, Phlox, 
nor any species of Ericaceae, but oddly there is 
a Claytonia, a Castalia, an Aquilegia, Lobelia 
cardinalis, and Chrysanthemum leucanthemum. 
We shall look with interest for further results 
of Professor Bogue’s studies of this interesting 
flora. 
NORTH AMERICAN FOX-TAIL GRASSES. 

THE American species of the weedy grasses 
known as Fox-tail or Pigeon grasses, and which 
were until recently described under the generic 
name of Setaria have been carefully revised by 
Professor Lamson-Scribner in a recent bulletin 
(No. 21) of the Division of Agrostology, of the 
United States Department of Agriculture. The 
name Setaria having fallen into synonymy, and 
the autonomy of the genus making Panicum im- 
possible, Chamaerophis and later Izophorus were 
suggested, only to be discarded after further 
study, these genera being clearly distinct from 
the grasses under consideration. Nothing re- 
mained but to re-christen the genus, which was 
done in 1897 (Bull. 4), with the name Chaeto- 
chloa. Accordingly these grasses should now 
bear this generic name instead of Setaria, or 
any of the others mentioned above. 

In the present paper 23 species and 12 varie- 
ties are described, nine of which are new to sci- 
ence, viz: C. gibbosa from Texas and Mexico ; 
C. hispida, Cuba ; C. leucopila, Mexico ; C. rigida, 
lower California ; C. latifolia breviseta, Mexico ; 
C. macrosperma, Florida and Texas ; C. villosis- 
sima, Texas; C. grisebachii ampla, New Mexico 
and Mexico ; C. grisebachii mexicana, Mexico. 
The more common species in the United States 
are C. Glauca, Yellow Fox-tail ; C. verticillata, 
Hispid Fox-tail; C. viridis, Green Fox-tail ; C. 
italica, Millet; and C. italica germanica, Hun- 
garian Grass. The paper closes with lists of 
excluded (11) and doubtful (12) species, and a 
good index. 
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MOSSES OF THE CASCADE MOUNTAINS. 


UNDER this title the Cambridge Botanical 
Supply Company is publishing sets of mosses 
collected by J. A. Allen, in 1898, in the Cas- 
cade Mountains of Washington. Each set con- 
tains 147 numbers, one of which (56. Pohlia 
porosa) is new to science, and another (46. Zy- 
godon rupestris) is new to North America. The 
determinations have been made by Mrs. E. G. 
Britton, with the aid of Geo. N. Best, J. Car- 
dot, Harold Lindberg, F. Renauld and others. 
An examination of the specimens shows them 
to be ample and well preserved. The collec- 
tion is a notable addition to the exsiccati of 
Western North American Mosses. 

CHARLES E. BESSEY. 

THE UNIVERSITY OF NEBRASKA. 


ACTIVITY IN MAGNETIC WORK.* 

Magnetic Survey of Wurtemburg.—Work on 
this survey, under the direction of Professor 
August Schmidt, will be begun during present 
summer. 

Magnetic Survey of the Azores.—Captain F, A. 
Chaves writes, that the magnetic survey of the 
Azores was begun last year, and that he has 
established at Ponta Delgada a declinometer 
for eye-readings, with the aid of which he will 
reduce the field observations to the same 
moment of time. 

Magnetic Work in Japan.—In Japan, complete 
photographic registrations of the variations of 
magnetic elements are now being continuously 
made at the Central Meteorological Observa- 
tory, and the four stations belonging to the 
Earthquake Investigation Committee, viz: 


Lat. Long. 
(North) (E. of Gr.) 
The Meteorological Station, Nemuro....... 43° 20° 145° 35 
The Second Higher School, Sendai......... 88 15 140 52 
Central Meteorological Observatory, Tokio. 35 41 139 45 
The Meteorological Station, Nagoya........ 35 10 136 55 
The Fifth Higher School, Kumamoto...... 32 48 130 42 


All these stations are provided with a set of 
Mascart’s self-registering magnetograph, and 
the instruments for direct measurements. The 
daily records are all dispatched without delay 
to the Central Meteorological Observatory for 
comparative investigations. 

*From advance proofs of Terrestrial Magnetism and 
Atmospheric Electricity. 
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Since 1897, at the Central Meteorological 
Observatory, the absolute measurements of 
magnetic elements are being taken once a 
month. The instruments with which the 
measurements are carried out are the decli- 
nometer, vibration and deflection apparatus 
constructed by Professor Tanakadaté, of the 
Tokio Imperial University, and a dip circle of 
Kew pattern. 

The buildings at all the stations are con- 
structed of wood, with exclusion of iron, and 
the supports for instruments are made of gran- 
ite, or marble, placed on the masonry work of 
white bricks which are free from magnetic in- 
gredients. 

The extreme dampness of the soil in this coun- 
try renders it difficult to use underground rooms, 
which are very desirable for constancy of tem- 
perature. On this account the buildings at the 
four stations, except at Tokio, are made above 
the surface of the ground, and great care is taken 
to keep off the sudden changes in temperature. 

At Tokio, besides the underground rooms for 
the variation instruments there is also a build- 
ing for absolute measurements, constructed 
with proper precautions against any disturbing 
influence. 

The first annual report on the observations 
of terrestrial magnetism and atmospheric elec- 
tricity made at the Central Meteorological Ob- 
servatory is now passing through the press. 

The precise account of the recent magnetic 
survey in Japan carried out under Professor 
Tanakadaté, we understand, is to appear shortly 
in the Journal of the College of Science, Tokio. 
The first and second papers of the magnetic 
survey made in this country several years ago 
have already been published in the same Jour- 
nal. 

Magnetic Survey of the United States and 
Countries under its Jurisdiction.—The Congress 
of the United States has appropriated for field 
expenses, and purchase of magnetic instru- 
ments during fiscal year, July 1, 1900, to July 
1, 1901, the sum of $25,000; this is exclusive 
of office expenses and salaries of permanent em- 
ployees. The field work is fairly well under way. 
Ten complete magnetic outfits are now in use 
by observers in various parts of the United 
States and Alaska. A site for the standard 
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Magnetic Observatory or Principal Magnetic 
Base Station, near Washington, D. C., has been 
selected, and the erection of the buildings is 
now in progress. A temporary magnetic ob- 
servatory, equipped with the Eschenhagen 
magnetograph, is in operation at Baldwin, 
Kansas. Sites for the magnetic observatories 
in Alaska and Hawaiian Islands will also soon 
be selected, and the erection of the necessary 
buildings will begin within a year, At certain 
specified times simultaneous observations, at 
present simply of declination, are made by all 
the magnetic parties, in which important work, 
beginning with September, various universities 
distributed over the entire country will co-oper- 
ate. 

Magnetic Observatory at Tacubaya, Mexico, 
—Senor Moreno sends us the following informa- 
tion: ‘In the beginning of last year, having 
finished our magnetic department we installed 
the apparatus and began taking observations in 
March. A little later we were obliged to take 
out the apparatus on account of the excessive 
humidity which appeared in two of the subter- 
ranean rooms. After the rainy season had 
passed some provisions were made to prevent 
the recurrence of dampness in the future, and 
we were successful to the extent that the two 
rooms mentioned are entirely dry. On the 5th 
of February of this year we began anew our ob- 
servations with three direct reading instru- 
ments.”’ 


JENNER INSTITUTE OF PREVENTIVE 
MEDICINE.* 

THE annual general meeting of the Jenner 
Institute of Preventive Medicine was held at 
Chelsea on June 29th last, under the chairman- 
ship of Lord Lister. Among those present were 
Sir Joseph Fayrer, Surgeon-General Hooper, 
Professor Greenfield, Professor Simpson, Dr. 
McCrury, Dr. Bridgwater, Colonel Addison, 
and Mr, Shattock. The governing body re- 
ported that the transference of Lord Iveagh’s 
gift for the promotion of the objects of the Insti- 
tute had been effected, and a governing body 
which would in future control its affairs had 
been constituted. The Director (Dr. Allan 
Macfadyen) reported satisfactory progress in 

* From the British Medical Journal. 
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the work of the Institute during the past year. 
The fitting up of the Institute buildings, with 
the exception of the museum, was now com- 
pleted. Among other additions during the year 
were a physiological room, a room for incubat- 
ing purposes, and a cold-storage room. 

Mr. Briggs had presented a Hansen apparatus 
for yeast culture, and considerable additions 
had been made to the library. The second 
volume of the Transactions contained nineteen 
contributions and included a paper by Professor 
Ehrlich. Three papers had been communi- 
cated to the Royal Society on the influence of 
the temperature of liquid air and hydrogen 
upon bacterial life. The experiments were con- 
ducted with the kind co-operation of Professor 
Dewar and a further series was contemplated. 
In conjunction with Dr. Morris and Mr. Row- 
land a paper has been submitted to the Royal 
Society on Expressed Yeast-cell Plasma (Buch- 
ner’s ‘Zymase’), and the research had discoy- 
ered a new method for triturating organisms. 
Systematic investigations were being carried 
out in the bacteriological department upon en- 
teric fever, tuberculosis, and the etiology of 
cancer, with the co-operation of Dr. Hewlett 
and Mr. Rowland. Various investigations had 
been published during the year by Dr. Hewlett 
and other members of the staff. It was pro- 
posed to set on foot a systematic inquiry into 
the nature and origin of food poisons. A num- 
ber of workers had utilized the laboratories for 
purposes of research during the year. Special 
investigations had been carried out for public 
authorities during the year on tubercle in milk, 
on glanders and anthrax, and other subjects. 

The illustrations for the Transactions had been 
prepared by Mr. J. E. Barnard in the photo- 
graphic department of the Institute. Dr. 
Harden, chemist to the Institute, was continu- 
ing his investigations on the chemical products 
of pathogenic and other micro-organisms. Dr. 
Harris Morris, lecturer on Technical Mycology, 
reported that a number of students had made 
use of the Hansen Laboratory, and that re- 
searches on yeasts, diastases, zymase, and other 
subjects of technical interest had been prose- 
cuted. Dr. George Dean of the antitoxin de- 
partment, had made experiments on the best 
conditions for obtaining powerful toxins and 
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antitoxins, and the results of other workers 
had been tested; as a result a higher average 
of antitoxic value had been reached. Several 
races of streptococcus pyogenes had been used 
in immunizing horses with the view of obtain- 
ing a polyvalent serum. Researches dealing 
with problems of immunity were in progress, 
and papers had been published in the diph- 
theria bacillus and a new pathogenic strepto- 
thrix. 


THE BRITISH NATIONAL PHYSICAL 
LABORATORY. 

A DEPUTATION of prominent English men of 
science waited on the financial Secretary of the 
Treasury, Mr. Hanbury, M. P., on June 5th 
with the object of securing a site in the Old 
Deer Park, Richmond, for the new National 
Physical Laboratory. Another deputation had an 
interview with Mr. Hanbury a few days before 
to protest against the proposed buildings as an 
interference with the amenities of Kew Gar- 
dens, and it was to meet their objections that 
the present deputation waited upon Mr. Han- 
bury. Amongst those present were Lord Lis- 
ter, Lord Rayleigh, Lord Kelvin, Sir Courtney 
Boyle, Sir John Wolfe Barry, Sir M. Foster, 
M.P., Sir E. Carbutt, Sir N. Barnaby, Sir 
Andrew Noble, and Professors Ricker, Clifton, 
Schuster, Fitzgerald and Elliott. 

According to the report in the London Times 
Lord Lister said the Royal Society was deeply 
interested in the question of the new National 
Physical Laboratory, and they were supported 
by all the scientific bodies in the kingdom. 

Lord Rayleigh, as Chairman of the National 
Physical Laboratory, said they recommended 
‘¢ That the institution should be established by 
extending the Kew Observatory in the Old 
Deer Park, Richmond, and that the scheme 
should include the improvement of the existing 
buildings at some distance from the present 
observatory.’’ They had already the Kew Ob- 
servatory, which had been doing very valuable 
work cognate to that proposed to be undertaken 
by the new institution, and that alone sug- 
gested the Deer Park as a natural site. Be- 
sides, there were very few sites that were 
likely to be at all suitable, because the char- 
acter of the work to be carried out was of the 
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kind to be removed from all kinds of mechan- 
ical and electrical disturbances. Electrical dis- 
turbance was a new feature, but one that 
might be made from tramways anywhere. On 
that ground no private site could meet the case, 
because there was no security from buildings of 
other kinds creating mechanical and electrical 
disturbances. 

This consideration greatly limited their 
choice of sites for this laboratory. That princi- 
ple was recognized by the Greenwich Observa- 
tory being placed in the middle of a park ; the 
German institution at Potsdam was in a park; 
and the International Bureau of Weights and 
Measures stood in the park of Sévres. In a 
public park they had some guarantee that the 
buildings would be free from electrical and 
other disturbances. Some comment had been 
made on the provisional arrangement with the 
woods and forests as to the 15 acres required, 
One of the reasons for that large area being 
taken was that they wanted one of their build- 
ings to be at a considerable distance from the 
other. It had never been proposed to cover 
the whole 15 acres with buildings. The actual 
area proposed to be covered with buildings was 
only a quarter of an acre, or the 60th part of 
the whole area proposed to be taken. 

Sir John Wolfe-Barry said that he was placed 
on the committee which recommended this site 
for the laboratory as the representative of ap- 
plied science, numbering 9000 members, and 
the general opinion was that it was extremely 
important to establish this physical laboratory 
from the point of view of the trade of this 
country and the huge commercial interests at 
stake. The committee gave the greatest pos- 
sible attention to the question of site, and they 
came to the conclusion that Kew was very suit- 
able. The one thing they had in view was 
quiet, and Kew possessed advantages which 
could not be given at any other place within a 
reasonable distance of London. It was easily 
accessible and it was quiet. They wanted a 
good space because they did not want the public 
to approach too near. 

Mr. Hanbury, in reply, said: I hope the 
deputation are under no misapprehension what- 
ever as to our strong desire that this scheme for 
a physical laboratory should be carried out. 
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The money has been promised, and we are 
anxious to find a site... As to the absolute im- 
portance to the country of having a laboratory 
of that kind there is no doubt whatever. That 
is not the question raised by the Treasury or by 
any deputation. The real difficulty has been 
how far this undertaking would interfere with 
the amenities of Kew Gardens. We want, so 
far as we can, to satisfy both the scientists and 
lovers of nature. Undoubtedly there has been 
some alarm among a certain portion of the pub- 
lic, especially*those interested in Kew Gardens 
and open spaces, that this might to a certain 
extent interfere with the amenities of Kew. I 
am bound to say that the impression gathered 
from you to-day is that to a great extent that 
alarm is unnecessary. Of course the deputa- 
tion represented to me the other day the dan- 
ger of the quiet being disturbed by the noise of 
the operations in the two proposed buildings, 
and from what Lord Kelvin and others have 
said to day I am satisfied that on that point, at 
any rate, there need not_be any alarm. The 
most important point that has come out to day 
is as to whether after all on this site you are 
yourselves secure against electrical disturbance. 
I need not express any opinion upon that. We 
ought to wait for the report of the Board of 
Trade committee to see how far that will meet 
your requirements. I understand that if there 
is any extension of the buildings required it 
will be only to a little extent, and the public 
need not fear that you will build over the whole 
of these 15 acres. 


PROTECTION AND IMPORTATION OF BIRDS. 


DuRING the last session of Congress a law 
was enacted, commonly known as the Lacey 
Act, which places the preservation, distribution, 
introduction, and restoration of game and 
other birds under the Department of Agricul- 
ture; regulates the importation of foreign birds 
and animals, prohibiting absolutely the intro- 
duction of certain injurious species; and pro- 
hibits interstate traffic in birds or game killed 
in violation of State laws. 

The Secretary of Agriculture has placed the 
Division of Biological Survey of his Department 
in chargé of all matters relating to the preser- 
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vation and importation of animals or birds under 
the Act, and Dr. T. 8. Palmer, the Assistant 
Chief of that Division, has immediate charge 
of the issue of permits for the importation of 
animals and birds from foreign countries. _ 

The regulations for carrying out the purposes 
of the Act have just been published by the U. 
8S. Department of Agriculture as Biological Sur- 
vey Circular No. 29, entitled ‘ Protection and 
Importation of Birds under Act of Congress 
approved May 25, 1900.’ 

The circular explains the object of placing 
the work in charge of an Executive Department 
of the Federal Government as being merely to 
supplement and not to hamper or replace the 
work hitherto done by State commissions and 
organizations ; in other words, to co-ordinate 
and direct individual efforts, and thus insure 
more uniform and more satisfactory results 
than could otherwise be obtained. 

Attention is called to the fact that while the 
Act provides for the purchase and distribution 
of birds, no appropriation is made for that 
purpose. The Department, therefore, has no 
quail, pheasants, or other game birds for distri- 
bution. 

The Department issues no permits for ship 
ping birds from one State to another. In some 
States the Board of Fish and Game Commis- 
sioners is authorized to issue permits for ship- 
ping birds for propagating purposes, and a few 
States make exceptions in their game laws in 
the case of birds captured for breeding pur- 
poses ; but when a State forbids the exportation 
of birds without exception, interstate commerce 
in birds from that State is in violation of the 
Lacey Act, whether the birds are captured dur- 
ing open seasons or whether they are intended 
for propagation or not. 

Persons contemplating the importation of 
live animals or birds from abroad must obtain 
a special permit from the Secretary of Agricul- 
ture, and importers are advised to make appli- 
cation for permits in advance, in order to avoid 
annoyance and delay when shipments reach the 
custom-house. The law applies to single mam- 
mals, birds or reptiles, kept in cages as pets, as 
well as to large consignments intended for prop- 
agation in captivity or otherwise. 

Permits are not required for domesticated 
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birds, such as chickens, ducks, geese, guinea 
fowl, pea fowl, pigeons, or canaries ; for parrots 
(including cockatoos, lovebirds, macaws,and par- 
rakeets); or for natural history specimens for 
museums or scientific collections. Permits must 
be obtained for all wild species of pigeons and 
ducks. 

In the case of ruminants (including deer, elk, 
moose, antelopes, and also camels and llamas), 
permits will be issued, as heretofore, in the form 
prescribed for importation of domesticated 
animals. 

The introduction of the English or European 
house sparrow, the starling, the fruit bat or 
flying fox, and the mongoose, known also as 
the ichneumon or Pharaoh’s rat, is absolutely 
prohibited, and permits for their importation will 
not be issued under any circumstances. 

Under the regulations prescribed by the Sec- 
retary of the Treasury, in case of doubt as to 
whether animals or birds belong to the pro- 
hibited species, or suspicion on the part of the 
collector of customs that such species are being 
entered under other names, the shipment will 
be held, at the risk and expense of the impor- 
ter, pending the receipt of special instructions 
from the Department of Agriculture, or until 
examined at the expense of the importer by a 
special inspector designated by the Secretary of 
Agriculture and the identity established to the 
satisfaction of the collector. 

Special inspectors will be designated at the 
ports of New York, Boston, Philadelphia, Bal- 
timore, Washington, New Orleans and San 
Francisco, who will examine shipments at the 
request of the owner or agent, or who may be 
consulted in case of misunderstanding between 
owners and officers of the customs. These 
inspectors are to be designated merely for the 
convenience of importers, and owners or agents 
are under no obligations to employ them, but the 
identity of the species must be established to the 
satisfaction of collectors, and in case of refusal or 
neglect, or failure to obtain the permit within 
the specified time, delivery of the property will 
be refused and immediate exportation required. 

The deliberate shipment of starlings or Eng- 
lish sparrows from one State to another is now 
a violation of law and renders the shipper and 
carrier liable to the penalties provided in theAct. 
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The attention of sportsmen, commission mer- 
chants, shippers, and express agents is especi- 
ally called to the sections which make it unlaw- 
ful to ship from one State to another animals 
or birds which have been killed or captured in 
violation of local laws, and which require all 
packages containing animals or birds to be 
plainly marked so that the name and address of 
the shipper and the nature of the contents may 
be ascertained by inspection of the outside of 


such packages, 


MONUMENT TO PROFESSOR BAIRD. 


At the annual meeting of the American 
Fisheries Society held at Woods Holl, July 18- 
20, Dr. H. M. Smith, of the U. 8. Commission 
of Fish and Fisheries, spoke of the appropriate- 
ness of the Society erecting at Woods Holl a 
memorial to the late Professor Spencer F. Baird, 
and presented the following resolutions which 
were unanimously adopted : 

WHEREAS, The American Fisheries Society, as- 
sembled at Woods Holl, Mass., regards as desirable 
and proper the erection of a tablet or monument to 
the memory of the late Professor Spencer F. Baird, 
in recognition of his distinguished labors in behalf of 
fish-culture, the fisheries and biological science ; and 

WHEREAS, The Society deems it appropriate that 
this memorial should be located at Woods Holl, asa 
special tribute to his zeal in furthering the interests 
of marine biology and fish-culture ; therefore, 

Resolved, That a committee with full powers be 
appointed by the chair to determine the most suitable 
form of the memorial, to raise the necessary funds, 
and to proceed with the erection of the monument. 

Resolved, That the committee notify the surviving 
members of Professor Baird’s family of the proposed 
action, and invite their suggestions thereon. 

Resolved, That a copy of these resolutions be trans- 
mitted to the U. S. Commissioner of Fish and Fish- 
eries. 

The following committee was appointed, pur- 
suant to the foregoing resolutions: Dr. H. M. 
Smith (Chairman), Washington, D. C.; Hon. 
E. G. Blackford, N. Y.; Dr. E. W. Blatchford, 
Ills.; Hon. George M. Bowers, Washington, 
D. C.; Mr. Frank N. Clark, Mich.; Mr. Vinal 
N. Edwards, Mass.; Dr. Bushrod W. James, 
Penna.; Hon. George F. Peabody, Wis.; Hon. 
Redfield Proctor, Vt.; Mr. W. de C. Ravenel, 
Washington, D. C. 
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SCIENTIFIC NOTES AND NEWS. 


VICTORIA UNIVERSITY conferred at Man- 
chester on June 30th, honorary degrees upon 
Lord Rayleigh, Sir William Huggins, Sir W. 
C. Roberts Austen, Sir William Abney, Dr. T. 
E. Thorpe, Professor J. Dewar, Professor A. R. 
Forsyth, Mr. R. T. Glazebrook, Professor E. C. 
Pickering, Professor J. J. Thomson and Mr. 
Henry Wilde. 

Tue Hopkins prize of Cambridge University 
for the period 1894-1897 has been awarded to 
Mr. J. Larmor, F.R.S., of St. John’s College, 
for his investigations on the ‘Physics of the 
Aether’ and other contributions to mathemat- 
ical physics. 

Str MICHAEL Foster arrived in New York 
by the steamship Lucania on July 21st. He will 
give a course of lectures before the Cooper 
Medical College, San Francisco, and will make 
arrangements for American co-operation in the 
International Catalogue of Scientific Literature. 
PROFESSOR J. MARK BALDWIN, of Princeton 
University, has returned to the United States 
after a residence of over a year at Oxford, where 
he has been seeing through the press the ‘ Dic- 
tionary of Psychology and Philosophy’ shortly 
to be published by The Macmillan Company. 


Dr. EMory McCuintock has returned from 
Paris, where he attended the third interna- 
tional Congress of actuaries as delegate from 
the U. 8. Government. 

THE Paris Academy of Sciences has elected 
M. Bazin of Dijon a correspondent for the sec- 
tion of mechanics and M. Zambacca a corre- 
spondent for the section of medicine and surgery. 


Dr. CORFIELD, professor of hygiene and pub- 
lic health at University College, London, has 
been elected a corresponding member of the 
Royal Academy of Medicine of Belgium. 


Dr. NicHoLAs SENN, who served as a volun- 
teer medical officer during the war with Spain, 
has again offered the United States government 
his services, to go to China to care for the 
American soldiers who may be wounded. As 
volunteer in the Spanish-American war Dr. 
Senn went to Cuba, where he was chief operat- 
ing-surgeon in the field with the rank of lieu- 
tenant-colonel. 
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CAPTAIN E. L. MUNSON, assistant surgeon in 
the United States army has been awarded the 
prize (one hundred dollars in gold or a medal 
of that value) presented to the Military Science 
Institution by Dr. Louis L. Seaman, for the 
best paper on the subject of ‘The Ideal Ration 
for an Army in the Tropics.’ 


THE Managers of the Royal Institution have 
awarded the Actonian prize of 100 guineas to 
Sir William Huggins, K.C.B., F.R.S., and . 
Lady Huggins for their work ‘An Atlas of 
Representative Spectra.’ 

Mr. J. H. MAIDEN, director of the Botanic 
Gardens at Sydney, is at present in London, and 
will spend about three months making special 
investigations in Great Britain and on the con- 
tinent. 

JAMEs R. BAILEY, Ph.D., adjunct professor, 
in charge of organic chemistry in the Univer- 
sity of Texas, will spend the coming year at 
Leipzig. His place will be supplied by Mr. E. 
Schoch, late of the University of Chicago. 


Mr. THoMAs LARGE has been appointed as- 
sistant in the Illinois State Laboratory of 
Natural History for ichthyological work on the 
natural history survey. 


AT a recent meeting of the Board of Regents 
of the University of Texas (July 12th) provision 
was made for the appointment of an ‘ instructor 
in economic and field geology,’ who should 
supplement the work of instruction in the Uni- 
versity by research work in the State. This 
step is preliminary to the establishment of a 
Geological Survey under the auspices of the 
University. 

Dr. J. M. MENECK is supposed to have per- 
ished in the desert of southern Utah. He was 
separated from his companions while prospect- 
ing in that region, and no traces of him have 
been found. He was known as a geologist and 
archeologist and had represented the Smith- 
sonian Institution. 

THE following deaths of ornithologists are 
noted in the Auk: Edgar Leopold Layard has 
died at Budleigh Salterton, Devon, England, 
in his 76th year. He was born at Florence 
on July 23, 1824, and entered the Civil Ser- 
vice of Ceylon when twenty-two years of 
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age; in 1855 he accepted the invitation of 
the late Sir George Grey to a post in the Civil 
Service at Cape Town. There he founded the 
South African Museum and became its first 
curator ; Layard’s chief work was ‘The Birds 
of South Africa,’ published in 1867, of which 
a new and revised edition, with the collabora- 
tion of Dr. Bowdler Sharpe, made its appear- 
ance between 1875-84. It is rather by his 
many and varied contributions from 1854 al- 
most to the time of his death that he will be 
remembered ; and a column of closely printed 
type in the General Subject Index to The Ibis 
testifies to his work in ornithology. Percy S. 
Selous, an associate member of the Ameri- 
can Ornithologists’ Union, died at his home 
in Greenville, Mich., on April 7, 1900. His 
death was due to the bite of a pet Florida 
moccasin. Mr. Selous was a great traveler and 
an enthusiastic naturalist, especially interested 
in birds and reptiles. 


AMONG the British Civil List pensions granted 
during the year ended on June 20th, Nature 
notices the following: Mr. Benjamin Harrison, 
in consideration of his researches in the subject 
of pre-historic flint implements, 26/.; Mr. 
Thomas Whittaker, in consideration of his 
philosophical writings, 50/.; Mr. Charles James 
Wollaston, in recognition of his services in 
connection with the introduction of submarine 
telegraphy, 100/.; Mr. Robert Tucker, in consid- 
eration of his services in promoting the study 
of mathematics, 40/.; Mrs. Eliza Arlidge, in 
consideration of the labors of her late husband, 
Dr. John Thomas Arlidge, in the cause of in- 
dustrial hygiene, 50/.; Miss Emily Victoria 
Biscoe, in consideration of the services rendered 
to Antarctic exploration by her late father, 
Captain John Biscoe, 301. 


THE death is announced of Dr. Corrado Tom- 
masi Crudeli, professor of pathological histol- 
ogy at Rome, one of the secretaries of the 
Accademia dei Lincei and known for his im- 
portant researches on cholera and malaria. 


By the will of the late Timothy B. Black- 
stone, of Chicago, $250,000 is given to public 
institutions, including $100,000 to the Black- 
stone Library at Branford, Conn., and $25,000 
to the Chicago Art Institute. 
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THE Belgian Academy of Medicine offers a 
prize of 1200 fr. for a research on the influence 
of change of temperature on nutrition. Essays 
must be sent before the 20th of January, 1901, 
to the Secretary of the Academy, Brussels. 


THE fiftieth anniversary of the German Or- 
nithological Society will be celebrated at the 
annual meeting which will be held at Leipzig on 
October 5th. 

THE third annual meeting of the American 
Section of the International Association for the 
Testing of Materials will be held in New York, 
October 25th-27th. At this meeting reports of 
a number of committees as to proposed standard 
specifications will be submitted for discussion. 
Among these are specifications for steel axles, 
steel forgings, steel castings and wrought iron. 

THE annual meeting of the British Museums 
Association began at Canterbury on July 9th, 
under the presidency of Dr. Henry Woodward, 
of the British Museum. 

THE Victoria Institute, London, held its an- 
nual meeting on July 15th, when an address 
was given by Professor Hull, F.R.S. 


THE Jenner Institute of Preventive Medicine, 
London, will be taxed according to a decision 
of the English Courts, because it is not exclu- 
sively for purposes of science. It is held that 
the fact that the Institute has sold certain anti- 
toxines prevents it being regarded as exclusively 
for the advancement of science. 


THE British Secretary of State for India has 
received a telegraph from the Governor of 
Bombay stating that there were 9928 cases of 
cholera in the famine districts during the week 
ending July 7th, of which 6474 were fatal, and 
that in the native States there were 9526 cases, 
of which 5892 were fatal. The total number 
of death on the relief works was 5870, which 
was 3.9 per 1000. 

THE hut in which Drs. Sambon and Low 
are about to make their experiments, to see 
whether malaria is prevented by excluding 
mosquitoes, is to be placed on a site about two 
miles from Ostia, on the edge of a swamp form- 
ing part of the royal hunting domain of Castel 
Fusano, and left undrained to preserve the 
wild animals. It is one of the most fever 
stricken centers of the Roman Campana and 
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infested with innumerable mosquitoes of the 
malarial variety. 

A BLACK bear for the N. Y. Zoological Park 
recently escaped while being transferred from 
a truck to the enclosure in the Park. It 
scratched Dr. Hornaday, director of the Park, 
and an attendant, and was strangled in the at- 
tempt to catch it. 

Ir is said that three of the surveying parties 
recently sent to Alaska by the United States 
Geological Survey are now at work in the 
Nome district and its extension in the Seward 
Peninsula. They are in charge of Messrs. E. 
C. Barnard, A. H. Brooks and W. J. Peters. 
Mr. Barnard will make a topographic map ona 
scale of four miles to the inch, and Mr. Brooks 
will make geological investigation covering the 
area thus mapped. He will determine the ex- 
tent of the gold-bearing formation, and trace out 
the conditions of occurrence of the veins from 
which the placer gold has been derived. He has 
submitted a report which speaks of the adverse 
conditions prevailing at Nome. He says that 
large numbers of persons on the beach were with- 
out shelter or food, and verifies the reports of 
the presence of smallpox on the vessels, and the 
probability of a smallpox epidemic there. Mr. 
F. C. Schrader, under date of June 14th, re- 
ports the arrival of the Copper River surveying 
party at Valdes. This party is tomake a topo- 
graphic and geologic survey of an area of 3000 
square miles in the Copper River region, where 
valuable copper deposits are reliably reported 
to exist. 


THE Windward has left Sydney, B. C., for 
Etah, North Greenland, with supplies for the 
Peary expedition. It is, however, said that the 
ice floes this year are unusually heavy and ex- 
tensive, and that the Windward will experience 
great difficulty in going North and will prob- 
ably be unable to reach Etah. 


THE British Medical Journal states that on 
the initiative of Professor W. D. Scherwinsky 
of Moscow, a permanent committee for the 
study of tuberculosis as a national scourge has 
been formed in Russia. Professor Scherwinsky 
himself is the President; the other members 
are Messrs. Ph. M. Blumenthal, G. N. Gabrit- 
schewsky, F, A. Guetier, L. J. Golubinin, G. 
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J. Gurin, P. J. Kurshin, A. G. Petrowski, J. 
W. Popoff, A. D. Solokoff, and A. N. Ustinoff. 
The committee which has met twice a month 
since the beginning of April has drawn up for 
itself the following program of work: (1) Re- 
ports on the communications made on tuber- 
culosis to the Pirogoff Congress and other med- 
ical societies in Russia; (2) reports of foreign 
congresses on tuberculosis; (3) reports on tu- 
berculosis as an infectious disease (diagnosis, 
etiology—heredity, individual predisposition, 
external influences, mode of diffusion, economic 
and social factors); (4) statistical data respect- 
ing tuberculosis in Russia; (5) legislative meas- 
ures and ordinances in regard to tuberculosis 
of human beings and beasts; (6) sanatoria, 
koumiss establishments, etc.; (7) the means 
actually in use, and which should be used, for 
the prevention of tuberculosis in the different 
provinces of Russia; (8) tuberculosis in ani- 
mals and its relation to the disease in human 
beings. 

Nature states that the grant of 1000/. in aid of 
the work of the Marine Biological Association ; 
the site of the National Physical Laboratory at 
Kew; and the grant to the British School at 
Athens, were brought before the House of Com- 
mons upon the vote to complete the sum of 
50,7241. for scientific investigation. It was 
urged by Mr. Gibson Bowles that the grant to 
the Marine Biological Association should be 
largely increased; and by Lord Balcarres that 
the vote of 70001. for building and equipping 
the National Physical Laboratory should not 
bind the treasury to adhere to the site which 
has been proposed. Mr. Hanbury said it 
should be borne in mind that the grant of 
1000/7. to the Marine Biological Association was 
not the only grant made in connection with the 
fisheries of the United Kingdom. A grant was 
given to the Fishery Board of Scotland for the 
purpose of scientific investigation, and similar 
assistance was given to the Irish fisheries. 
Under present conditions there did not seem 
to be any urgent necessity to increase the 
grant. The Treasury has very little voice in 
the matter of a physical laboratory; it has 
acted on the recommendation of a committee 
of the Royal Society. It was absolutely neces- 
sary to find a site near Kew Observatory, and 
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after looking at every possible site the com- 
mittee strongly reported that no other site 
would answer the purpose so well as that which 
adjoined Kew Gardens. He agreed that nothing 
ought to be done which would interfere with 
the amenities of Kew Gardens, and this point 
had been considered in the selection of the site- 
The two buildings, one for machinery and the 
other for carrying on the more delicate scientific 
operations, were to be placed in positions which 
would not mar the views from the gardens or 
injure theiramenities. The voting of the 7000I. 
would in no way prejudice the consideration of 
the case against the proposed site. Referring 
more particularly to the British School at 
Athens, Mr. Balfour stated that the only ground 
for the alarm expressed was that the original 
grant was for five years, and that this term was 
drawing to a close. The question of govern- 
mental subvention of scientific investigation was 
a very important subject, and there was no 
doubt that Great Britain had, from a traditional 
policy, lagged greatly behind other nations in 
respect. It never occurred to them to do what 
the Germans, the French, or the Americans did 
in making certain grants for investigations ; and 
who was right he did not undertake to say. 
His own personal inclination was rather in the 
direction of governmental aid in cases where 
they could not expect private aid to come for- 
ward ; but at the same time he confessed that 
he often thought how strange it was in a very 
rich country there were not found some people 
who, in a difficulty to find other and more 
profitable investments, did not attempt to earn 
glory for themselves by carrying on those in- 
vestigations with the money that was required. 
He could only say that certainly the grant 
would not be discontinued without a generous 
consideration of the facts and interests in- 
volved. 


UNIVERSITY AND EDUCATIONAL NEWS. 


AN additional story will be added to the 
University Hall, Columbia University, during 
the present year. The basement of this Hall, 
containing the gymnasium and power house, 
erected at a cost of about $1,000,000, has been 
in use since the University removed to its new 
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site. The superstructure is being erected by 
gifts from the alumni, and enough money is 
now available to construct an additional story 
which will contain dining halls, club rooms, an 
assembly room, seating 1500, and some of the 
offices of administration. The assembly hall 
for the religious and social life of students for 
which a gift was made last spring will be begun 
in the autumn. During the present summer, 
alterations are being made in Schermerhorn 
Hall in order to enlarge the laboratory of 
psychology. A private staircase is being built 
from the present laboratory to the floor above 
where seven additional rooms for research are 
being provided. 


AT the University of Texas, Dr. 8. E. Mezes 
has been promoted from an associate to a full 
professorship of philosophy and Dr. H. Y. Ben- 
edict, instructor in mathematics and astronomy 
has been advanced to an adjunct professorship. 
The regents have made provision for an in- 
structorship in botany. 


THOMAS NOLEN, professor of architecture in 
the University of Missouri, has resigned to ac- 
cept a professorship in the University of Penn- 
sylvania. 

Ir is reported that Dr. A. Lincoln, assistant 
in chemistry at Cornell University, has been 
offered the chair of chemistry in the Univer- 
sity of Cincinnati. 


Mr. JoHN H. McCLELLAN has been reap- 
pointed instructor in zoology at the University 
of Illinois. 


Dr. Precut, of the University of Heidel- 
berg, has been promoted to an associate profes- 
sorship of physics, and Dr, Fritz Czeschka von 
Mabrenthal, curator in the Zoological Institute 
of the University of Berlin, to a professorship 
of zoology. 


PROFESSOR ORESTE MATTIROLO has been ap- 
pointed professor of botany in the University of 
Turin, and Dr. Fridrano Carava associate pro- 
fessor in this science in the University of Cag- 
liari. 

Dr. ScHMIDT, honorary professor of anthro- 
pology and ethnology in the University at 
Leipzig, has retired. 
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